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Literature 

• IVT: 20%  better outcome than control group (placebo) 
       (0-4.5 hrs)  
 
 
• Inefficacy in LVO (ICA, M1, BA) 

 
 

• Recanalization rate LVO: IVT < than MT 
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• SITS-ISTR: 45% ACM hyperdensity IVT non-responders 
   (mortality rate 30%; mRS 90 days: 19%) 
 
• > 8 mm clot: no recanalization with IVT 
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2013 NEJM 

 

•IMS III                     (interrupted for futility) 

•MR RESCUE        

•SYNTHESIS 

 
i.v.rtPA vs i.v.rtPA + endovascular therapy 

showed neutral results on clinical outcome 

(long delays, inadequate pt selection and imaging, old devices, …) 
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• Not the END for EVT in stroke 

• > recanalization rate:                 better outcome 

• Better slection pts (PCT,PWI):  better outcome 

• EVT in LVO:                                  better outcome 

 

       need for a better trial strategy and design 
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• MR CLEAN dec 2010-march 2014 

– 16 centers, 502 pts >18 yo, NIHSS>2,  

– i.v. rtPA vs i.v.rtPA + endovascular treatment      14.5% better for EVT 

– up to 6 hours (end EVT at 8 hours): TICI 2b 58% 

– stent retrievers in 97% of cases/last generation 81.5% 

– tandem pathology in 29% of cases 

 

• ESCAPE  (Canada USA UK) prematurely stopped 

– 316 pts, >18 aa, NIHSS >5, preEVT mRS <2 

– CTA, good collaterals at multiphasic CTA 

– CT-ASPECT > 5 

– < 12 hours SR and proximal aspiration 

– i.v. rtPA if possible 

mRS<2 
EVT 33.5% 
CG 19% 
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• SWIFT PRIME prematurely stopped  

- 196 pts (98 EVT: Solitaire SR only), pre EVT mRS <1  

- i.v. rtPA < 4.5 hours in all pts (EVT within 6 hrs) 

- NIHSS 8 - 30 

- CTA or MRA /CTP/DWI (Rapid) 

- CT-ASPECT > 6, no difficult anatomies 

- EVT up to 6 hours: TICI 2b/3 88% 

 

• EXTEND-IA (Australia/New Zeland (aug 2012-oct 2014)prematurely stopped  

- 70 pts > 18 yo, pre-mRS <2 (35 EVT: Solitaire SR only) 

- i.v. rtPA < 4.5 hours in all pts 

- CTA or MRA 

- EVT up to 6 hours: TICI 2b 82% 

- significant mismatch and limited core on MR or CT perfusion 
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• REVASCAT  prematurely stopped due to positive interim analysis 

- 206 pts: 18-85 yo (Solitaire SR only), pre-mRS <1 

- i.v. rtPA vs i.v.rtPA + endovascular treatment 

- CTA or MRA 

- CT-ASPECT > 7/MR > 6 

- up to 8 hours, when eligible: TICI2b/3 66.6% 
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SR recan. rate onset to groin p. onset to recan 
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Stroke Physician qualifications 

Baseline training and qualifications as well as ongoing professional education 
(new practitioners) 

 

1.  residency training (radiology, neurology or neurosurgery) or  

          “additional period” (1-2 years) including stroke diagnosis  

          and  management, dsa cerebral arteriography interpretation,  

          neuroimaging under board certified neuroradiologist   

          (national standards of country involved)  

 

2.dedicated training in Interventional Neuroradiology at high  

        volume centers  (dedicated year after residency)                 

Training guidelines for endovascular stroke intervention: an international  multi-society consensus document 
S.D. Lavine et al; Neuroradiology (2016) 58:537-541 
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• Maintenance of physician qualifications 

 

1. Minimum 16/h of stroke specific education/2years is suggested 

2. Partecipate quality assurance and improvement program 

3. Monitor periprocedural and 90 days outcomes (national registry) 

 

                 - successful recanalisation (mTICI 2b-3) at least 60% 

                 - embolisation in new territory < than 15% 

                 - SICH (symptomatic intracranial hemorrage) <10%  

Physician qualifications 

Training guidelines for endovascular stroke intervention: an international  multi-society consensus document 
S.D. Lavine et al; Neuroradiology (2016) 58:537-541 

GUIDELINES, NOTES AND CONSIDERATIONS 



• Multidisciplinary team 

• 365/24/7 

• Angiography suites suitably equipped as well as equipment  and  

      capability to handle complications 

• Dedicated suites and intensive care units (all with specific training) 

• Vascular Neurology and Neurocritical expertise 

• Neurosurgery expertise, including Vascular Neurosurgery 

• All relevant neuroimaging modalities (CT/CTA, MR/MRA, TCD) 24/7 

Hospital requirements 

Training guidelines for endovascular stroke intervention: an international  multi-society consensus document 
S.D. Lavine et al; Neuroradiology (2016) 58:537-541 
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2016 

Retrospective analysis in 95 pts  
ICA-M1 occlusion with stent-retriever  

based thrombectomy 
 

 • traditional group 56 pts 
• CAPTIVE group     39 pts 

 
• TICI 2b/2c/3 rates 
      81 vs 100% 
• TICI 2c/3 
      40% vs 79.5% 
• Median discharge NIHSS 
      10 vs 3 
• Independence @90 days 
      25% vs 49% 
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75% ricanalization 
46 deaths 
10 SICH 

 
119 stent-triever -> 69% TICI 2b-3 
mRS 0-2 55% 
 
124 ADAPT           -> 82% TICI 2b-3 
mRS 0-2 53% 

2016 
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ICA/M1-M2 occlusion 2012-2015 
prospective clinical registry 
impact of reperfusion in DWI-ASPECT < 6 
 
• 218 
• 145 (66%) successful reperfusion 
• lower mRS @ 90 days 
      38.7% vs 17.4% (not reperfused) 
• lower mortality @ 3 months 
      22.5% vs 39.1% (not reperfused) 
• same SICH: 13 % vs 14.1 % 

 
• DWI-ASPECT <5 
• low favourable outcome 13% vs 9.5% 
• high mortality rate 45.7% vs 57.1% 
      (both groups) 
 
• no inreased SICH 
• beneficial MT in DWI-ASPECT 5-6 
• Trend toward better neurological outcome (23.1 vs 9.5%), lower  
          mortality rate @ 3 months (45% vs 57%) in reperfused  
          0-4   DWI-ASPECT group 

2017 
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Pts with TICI 3 reperfusion have 
better functional outcome  and 
less hemorragic transformation 

than  those with TICI2b 

2017 
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The ASTER randomized clinical 
Trial- STUDY DESIGN 
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DESIGN TRIAL 
 

• Prospectic RCT, no age limits 
• 8 french centers 
• LVO < 6h 
• 380 pts (192  ADAPT/189 SR) 
• Primary endpoint : ADAPT superiority over SR (TICI 2b/3 > 15%) 
• Secondary outcomes: 
     - recanalization rate (TICI 2b/3) with other technique 
       (if ADAPT fails 3 times, other technique available) 
     - procedure time 
     - complications 
     - 90 days mRS 
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RESULTS 
 
•RR TICI 2b/3: neutral (85.4% ADAPT vs 83.1 SR), P 0.53 
 
•Procedure time: neutral (ADAPT 34’ vs SR 44’) 
 
•Other manouvres: ADAPT 32.8% vs SR 23.8% 
 
•Complications 
     - EVT: ENT 3.1%, dissections 2.6%, perforations 2.6 
     - SR:   ENT 2.1%, dissections 1.1%, perforations 1.1% 
 
•mRS 0-2 @ 90 days 
     - mRS 0-2: ADAPT 45% vs SR 50% (P 0.346) 
     - mRS 0-1: ADAPT 33% vs SR 43% (P 0.04) 
     - mRS 0   : ADAPT 13% vs SR 22% (P 0.029) 
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CONCLUSIONS 
 
•No ADAPT superiority over SR with TICI 2b/3 > 15% 
 
•Not technique equivalence (not “no inferiority study”) 
 
•Favourable outcome for SR 
 
•Benefit EVT for tandem lesions 
 
•Onset > 6h and CT-ASPECT < 5: no mRS outcome benefits 
 
•Worse clinic outcome if iv-rTPA coming from other centers 
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• Prospective randomize phase III multicenter controlled trial 
 

• 182 pts: acute ischemic anterior circulation strokes due to LVO treated between 
     6-16 hrs onset 
 
• EVT + ivt vs ivt only: NIHSS >6 

 
• CTP/CTA or DWI/PWI/MRA (Rapid): larger ischemic core than DAWN 

 
• Devices: Trevo, Stryker; Solitaire, Medtronic; Capture, Medtronic,; Penumbra System 

 
• Primary endpoint: mRS @ 90days 

 
• Late window therapy may have a major impact on reducing stroke morbidity 

 
 

Literature 
GUIDELINES, NOTES AND CONSIDERATIONS 



Literature 
GUIDELINES, NOTES AND CONSIDERATIONS 



No evidence 

2017 
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2017 

21 stroke centers in China 
 
632 pts 
101 (16%) SICH 72h after rec 
 

Incidence of SICH is higher in  
asian pts after MT 
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2017 

• Endovascular group 
• Control group 

 
better mRS and mortality in the first  
group over 2 years is similar to that   

reported @ 90 days 
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10.000.000 ab 
450.502 kmq 

Stoccolma quasi 1.000.000 

60.600.000 ab 
301.340 kmq 

Torino quasi 1.000.000 
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Welfare 
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Welfare 

5 caratteristiche o peccati 
 originali 

• Particolarismo -> status 
 
• Culture clientelari 

 
• Dualismo (nord-sud) 

 
• Trasferimenti di reddito 
      (piu’ che sui servizi) 
 
• Cultura familistica,  
      paternalistica e patriarcale 
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Italian life-style 
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Italian life-style 



• Elevatissimo peso fiscale/standard di vita 
 

• “Working welfare” scrupoloso 
 

• Nessuna improvvisazione o “fantasia” -> anaelasticita’ 
 

•  Percorsi ragionati prima e blindati poi 
 

• Disponibilita’ generale alla comunicazione lavorativa (quotidiana) 
 

• Tempo adeguato per studio e aggiornamento 
 

• Disponibilita’ “sconfinata” ad investimenti socialmente utili (sanita’ ad es) 
 

• Accesso ad infrastrutture per tutti 

swedish life-style 
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swedish life-style 
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• Modelli non traslabili o importabili 
 

• Frustrazione 
 

• Portare a casa qualcosa 
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Karolinska and Calgary Stroke Program ”approach” 

Major trials conclusions: 

 
- Teamwork and fast reperfusion are the keys to good outcome 
- Endovascular tratment with stent-trievers is safe and effective 
- Imaging plays a critical role in pts selection for ev therapy  

• Best stroke centers have reduced  door-to needle time for iv therapy to 20 min 
• Direct referral of stroke pts to Hub H w/out prior imaging shortens onset to  
     treatment time 
• High-volume H maintain case volume and expertise 
• Need to adapt triage rules and processes and never stop training existing 

personnel 
• Stretch-to-CT protocol to minimize delays 
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Karolinska and Calgary Stroke Program ”approach” 

Neuroimaging 
 
- Non contrast CT (NCCT) as primary imaging technique that leads to ASPECTs  
     (ganglia and supra ganglionic level of MCA territory) which subtracts 1 point to each 
     hypoattenuated territory 
- 0-4 poor; 5-6 moderate; 7-10 good 
- Once decided, ivt bolus is administrated directly on CT table 
- CTA and CTA collaterals study with multiphasic technique 
- CTP controversial: not universally adopted (SWIFT-PRIME and EXTEND-IA 
      respectively successful post-processing 22 and 6.30 min) 

  
• More complicate imaging, more time it takes: short to the minimum 
• Decision to thrombectomy is an evolving process 
      a. exclusion pts with poor ASPECTs 
      b. proximal vessel occlusion 
      c. at least some collaterals at multiphasic CTA       
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Karolinska and Calgary Stroke Program ”approach” 

Workflow: improving imaging-to-puncture time 

 
• ESCAPE trial metrics of performance: CT to groin puncture <60 min,  
     to reperfusion <90 min 
• Angiosuite always ready to start with the BRISK: brisk recanalization ischemic  
     stroke kit 
• anyone with a specific role (?) 

General Anesthesia: 

 
• Growing body of evidence against GA in stroke intervention  
     (hypotension/neurological assess) 
• ESCAPE /REVASCAT against GA (respectively 9.1% and 6.7%) 
• Conscious sedation 
• Better if hypertension 

 

GUIDELINES, NOTES AND CONSIDERATIONS 



Karolinska and Calgary Stroke Program ”approach” 

Neurointervention 
 
•Prearranged stroke tray 
•Using standadized techniques and devices (occlusion balloon catheter raccomanded) 
•Cross-trained staff (nurses and technicians) if “single handed” situation arises  
• No need for shaving groins or Foley catheter insertion 

1. No need for time-consuming anatomical/collaterals assessment  during DSA: 
      go and see CTA 
2.   Retrievers best validated, but new studies and technology are coming up 
3.   If stent-triever and no “by-pass effect”: 
       a. stent-triever not in a correct position…checking and then repositioning 
       b. complete capture of the clot (ready to be pulled out) 
       c. clot is firm and stent-triever has no impact on it 
 
Understanding difference between b. or c. not easy:  
often just need to retrieve 
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Karolinska and Calgary Stroke Program ”approach” 

As soon as reperfusion: lower blood pressure 
 
• Success of EVT: measuring  reperfusion using TICI o mTICI (2b/c or 3 good 

result) and then indicating it on your report (useful for National Registry) 
• ESCAPE, MR CLEAN, SWIFT-PRIME, EXTEND-IA and REVASCAT 
      respectively 72.4%, 58.7%, 86.2%, 88% and 65.7% 

Tandem lesions 
 
•Implication of additional proximal extra-cranial ICA/VT disease outcome: 
     yet to be studied 
•Intracranial occluded segment should be the first target 
•An extracranial occlusion/tight stenosis “on the way” 
     should probably best treated with PTA 
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• 90-95% awake 

• Balloon occlusion catheter (Mercy or Flowgate2) 

      in anterior circulation, 6Fr Envoy in posterior (VA) 

• Penumbra pump, but not Penumbra system 

• Intermediate catheter (Catalyst, Sofia) 

• Embotrap, Neuravi (does not collapse in bending zones), rarely other 
retrievers delivered by Prowler Select Plus microcath, Codman 

• Double aspiration and balloon inflation whilst retrieving your clot (pump 
and syringe from the catheter) 

• Abandoned waiting time 

 

Tromboaspiration (ADAPT) is not enough: 

Why using an underscored method risking to spend more at the end? 

once you catch the thrombus, the thromboaspiration is over and are ready to 
spray emboli distally while retrieving your catheter 

 

Stroke management at Karolinska 
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2014 -> 2017 

Pre-Literature 

In process (2017): 
 
Karolinska experience on use of EmboTrap revascularization device 
 
• Acute stroke candidate for MT, regardless time of onset 
• Within 4.5 h -> ivt if possible 
• Signs of infarction: not to exclude if viable tissue to save in other areas 
• Successful recanalization: mTICI2b-3 
• Secondary outcomes: mRS 0-2 @ 3 months 
• Safety outcomes: sICH and deaths 
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In process (2017): 
 

 
• nov 2013-apr 2016 : 166 patients 
            (first line 163, rescue 3) 
• EmboTrap alone 146 (89.2%) 
      143 anterior circulation, 23 posterior circulation (real world) 
• 140 (84.3%) mTICI 2b-3 global 
• 123 (out of 146) with EmboTrap alone mTICI 2b-3 (84.2%) 
• sICH: 4 
• Deaths @90 days: 19 
• Currently mRS @90 days available in 142 pts: 80 (56.3%) mRS 0-2 

 
• mTICI 2b-3 results (84.2%) are higher when compared to HERMES collaboration 
      (5 randomized trials) in 2015 (71%) 

 
 

 
 

2014 -> 2017 

Pre-Literature 
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• Basal CT 

• DWI and FLAIR 

• DSA angio and collaterals study 

• ADAPT first (Penumbra)  

• Stent-triever when necessary (Trevo and Solitaire); Embotrap too expensive 

• Almost published a study on substancially equivalence between ADAPT and 
stent-triever technique 

 

Stroke management at Hopital Foch (172 cases/2017) 
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Highlights 

• Best patient selection: not just opening a vessel 
 
• Clinical features : Pre-mRS, NIHSS, onset time 

 
• Best/fast Neuroimaging (CTA, MRA, CTP, DWI, PWI mCTA) 

 
• Faster door-to-needle and door-to-recanalization times 

 
• Devices (best generation still to come?): over SR and ADAPT 

 
• TICI 2b is probably going to become a complication 

 
               - window extension 
 
               - TICI 3  
 
               - no futile recanalizations/mRS @ 90days < 2     
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Shadows 

•   Different Welfares 
 

•   Not enough patients 
 
•   Network  

 
•   Still apples vs pears (challenging anatomies, r-tPA controindications) 

 
•   Posterior circulation 

 
 

In general 

•  Money 
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THANKS 
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