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Stroke – before the mid 1990s

• Swelling
• Stroke extension
• Haemorrhagic 
transformation



Intravenous thrombolysis – 1990s

• Urokinase
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Intravenous thrombolysis – 1990s

• Urokinase
• Streptokinase

• Tpa

• Benefit of iv tPA decreases with time
• Limited efficacy for large vessel occlusions
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Intravenous thrombolysis – 1990s

• Urokinase
• Streptokinase

• tPA

• Mechanical clot disruption



2001 – first clot retrieval device
MERCI retriever



IMS III
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2015 – the evidence



2015 – the evidence



absolute benefit of endovascular therapy over IV tPA alone in terms of a 90-
day functional outcome (mRS 0-2) of 13.5-31%. 



2015 – the evidence

NNT: 2.5 - 7



a. NNT to prevent death or dependency at 1 yr
• Care of an AIS patient in a stroke unit 18
• Aspirin for AIS 83
b. NNT to prevent 1 stroke at 1 yr
• Endarterectomy for severe carotid stenosis 26
• Anticoagulation for non-valvular atrial fibrillation 41
• Endarterectomy for asymptomatic severe carotid stenosis 100
c. NNT to benefit functional outcome 
• Mechanical thrombectomy in AIS 3-7
• Iv tPA in 3 hr time window for AIS 8
• Iv tPA in 4.5 hr time window for AIS 14
d. NNT to prevent 1 death at 1 month
• Iv thrombolysis in 0-6 hr time window for STEMI 43
• Iv thrombolysis in 6-12 hr time window for STEMI 63

Interv Neurol. 2016 Mar; 4(3-4): 138–150. 



2001 – first clot retrieval device
MERCI retriever

2012 – Solitaire fr Revascularisation 
Device



MERCI 2004 STENTRIEVER 2012



ADAPT 2013 SOLUMBRA



• SWAST pre-alert
• ED contact CT 

radiographer via 
thrombolysis baton 
bleep

• NCCT and CT arch 
aortogram if suitable for 
thrombolysis

• Reported immediately 
by duty neuroradiologist





Thrombectomy protocol

LA/GA

Interventions performed via right femoral approach 

6Fr/8Fr guiding catheter placed in ICA/Vertebral artery 
DSA performed to visualise the location of thrombus 

Thrombus passed with a microwire and a 14 Fr microcatheter
Super selective contrast injection performed via the microcatheter to define the distal 
end of the clot. 

Thrombectomy device positioned within the clot for 3-5 m 
Entire system withdrawn back into the guiding catheter with 50mls of negative suction 
applied at the level of DAC / Penumbra pump aspiration on the long sheath 



The Kit

Long sheath
• Neuron MAX (Penumbra)
• Cordis Envoy
Aspiration catheter (DAC)
• ACE 64/ 5 MAX / 3 Max 

(Penumbra)
• Catalyst (Stryker)
The stents retrievers
• Solitaire (Covidien)
• Trevo XP (Stryker)

Aspiration (Penumbra)

Microcatheter
• Velocity (Penumbra)
• Rebar (Covidien)











Patient selection
• Age
• Pre-morbid status
• Severity of stroke
• Time from onset
• Imaging factors

– ASPECTS, collaterals
• Eloquence factors 

– what part of the brain
• Unstable patients

– Decreased consciousness
• Posterior circulation



Validity and reliability of a quantitative computed tomography score in predicting outcome of hyperacute stroke before 
thrombolytic therapy  The Lancet 2000 Barber et al.

Alberta Stroke Programme Early CT 
Score (ASPECTS). 









76 yr M
10:30 onset of right sided 
weakness and right facial droop
11:39 ED arrival time
NIHSS  = 14
11:58 CT

ASPECTS 4
Thrombolysis – no, evolving 
oedema



76 yr M
10:30 onset of right sided 
weakness and right facial droop
11:39 ED arrival time
NIHSS  = 14
11:58 CT

ASPECTS 4
Thrombolysis – no, evolving 
oedema
Absent collaterals 0
Arterial puncture 13:05





76 yr M
10:30 onset of right sided 
weakness and right facial droop
11:39 ED arrival time
NIHSS  = 14
11:58 CT
Thrombolysis – no, evolving 
oedema
Arterial puncture 13:05
Revascularisation 13:50
NIHSS 24 hrs 26
Died 8 days later



36 yr F
07:00 Sudden onset right 
sided weakness
09:25 ED arrival time
NIHSS 17
09:45 CT
10:13 Thrombolysis
11:20 Arterial puncture
11:50 Revascularisation





07:00 Sudden onset right sided 
weakness
09:25 ED arrival time
NIHSS 17
09:45 CT
10:13 Thrombolysis
11:20 Arterial puncture
11:50 Revascularisation
NIHSS 24 hrs 0



08:00 Found unresponsive 
with RT weakness, GCS 13
09:45 ED arrival time.
NIHSS 23
10:18 CT
ASPECTS 5
10:57 Thrombolysis

80 yr M
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08:00 Found unresponsive 
with RT weakness, GCS 13
09:45 ED arrival time.
NIHSS 23
10:18 CT
ASPECTS 5
10:57 Thrombolysis
13:10 Arterial puncture
13:50 Revascularisation

NIHSS 24 hrs post 25

80 yr M



“Current evidence on the safety and efficacy 
of mechanical clot retrieval for
treating acute ischaemic stroke is adequate 
to support the use of this procedure 
provided that standard arrangements are in 
place for clinical governance, consent and 
audit.”

• Draft Policy recommending MT has been 
drawn up by NHS England 

STROKE HOPE FOR THOUSANDS NHS pioneers 
stroke treatment that sees patients ‘brought 
back to life’ with 3-foot wire
Game-changing mechanical thrombectomy will 
involve removing blood clots from deep within 
the brain using a 3ft-long wire



Absolute number of 
thrombectomy cases 

performed in Europe in 
2015
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Mechanical clot retrieval for treating acute ischaemic stroke
Interventional procedures guidance [IPG548] Published date: 

February 2016 
• The initial roll out of treatment will be restricted to Neuroscience Centres with an established 

interventional neuroradiology service sited alongside a hyperacute stroke service applying the 
following agreed evidence based criteria:

• Thrombectomy (arterial puncture) can be achieved within 6 hours of the onset of symptoms, 
unless advanced brain imaging (perfusion or multiphase computed tomography angiography 
(CTA) indicates substantial salvageable brain tissue is still present up to 12 hours after the onset 
of symptoms. AND either:

– Where there has been an inadequate response to intravenous thrombolysis by the time of groin 
puncture OR

– for patients who are unable to receive intravenous thrombolysis because they are on anticoagulants or 
have had recent surgery

• Where a proximal occlusion (intracranial carotid; and/or, M1 or proximal M2 segments of middle 
cerebral artery) in the anterior cerebral circulation is demonstrated on vascular imaging

• Where there are no major ischaemic changes on plain Computed Tomography (CT) or MRI brain 
scan

• With significant new disability with a score of >5 on the National Institute of Health Stroke Score 
(NIHSS)

• Previously independent in activities of daily living (Modified Rankin score less than 3).



DAWN trial 
3rd European Stroke Organisation 

Conference (ESOC) 2017
• patients with a large-vessel occlusion stroke presenting 

between 6 and 24 hours (average, 13 hours) using imaging and 
clinical scores to identify those with "target mismatch" — a 
small core infarct volume but a large area of brain at risk for 
ischemia yet still potentially salvageable



DAWN trial 
3rd European Stroke Organisation 

Conference (ESOC) 2017
• patients with a large-vessel occlusion stroke presenting 

between 6 and 24 hours (average, 13 hours) using imaging and 
clinical scores to identify those with "target mismatch" — a 
small core infarct volume but a large area of brain at risk for 
ischemia yet still potentially salvageable

• between 10% and 15% of stroke patients are eligible for 
thrombectomy based on the original trials. That number may 
have now been boosted by another 2% to 5% with these 
results."



Thank you
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