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Timeline
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1970s
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Catheter Development

1975 Detachable latex balloon, CCF and giant cavernous aneurysms
Stiff.  Cavernous segment only

A detachable balloon for therapeutic transcatheter occlusions
Hieshima GB, Grinnell VS, Mehringer CM

1981 2F soft polyethylene catheter with a detachable silastic balloon

But high stroke and death rates……

More precise and controllable techniques needed…..



1980s



Mid 1980s 
Microcatheter Development

• Target Therapeutics 

• Proximal polyethylene portion with softer distal 
section 

• The Tracker

• Microguidewire with deformable tip 



Late 1980s
Detachable Coils

1988 - Hilal
- Short pushable stiff coils
- Non retrievable (!)

1989 – Guglielmi
- Soft, retrievable 
- Platinum GDC coil
- Electrolytic detachment

1990 - First aneurysm GDC coiled



• 42 patients with posterior circulation aneurysms 
(part of 120 patient cohort)

• Death in 2

• Stroke with permanent morbidity in 1



1990s



1994 pilot phase
1997 full study
2002 Lancet paper

23.7% endovasc pt dead or dependent at 1 yr
30.6% clipped pt dead or dependent at 1 yr

Difference in outcome has persisted over 18 yr follow up



Endovascular Treatment of Stroke

1983 Zeumer et al Basilar thrombolysis via microcatheter

1995 ECASS I and 1998 ECASS II
1995 NINDS
Alteplase up to 3 hours
Reduction in odds of unfavourable outcome

Longer time windows ineffective

Drive to extend 3 hour window and improve low 
recanalisation rates for large vessel occlusion 



1998 Prolyse in Acute Cerebral 
Thromboembolism 

(PROACT-I)

Aim: Safety and efficacy of IA proUK up to 6 hrs

IA saline as control arm

40 randomised (26 proUK, 14 control)

More MCA recanalization with proUK (57% vs 14%)

More sICH (15% vs 7%)

Ended early as IV tPA approved by FDA (up to 3 hrs)



1999 PROACT-II

54 USA centres, 180 patients randomised
Acute MCA occlusion <6hrs

IA proUK + heparin 121 vs. heparin only 59
No mechanical manipulation
mRS 0-2 40% in proUK group
mRS 0-2 25% in IV heparin group

sICH
10% of proUK
2% heparin (nnt to harm 12)

Results failed to persuade FDA to approve IA proUK
Poor recanalization of ICA occlusions



2000s



2005 MERCI Trial
Initially used to ensnare lost coils
Enrolled 151 pt, 25 centres
Merci vs Merci and BMT
MCA stroke <8 hrs (and a few basilars!)
46% vessel recanalisation (cf 18% PROACT II)
mRS 0-2 36% in recanalised
Lower mortality, better outcome in recanalised

But…
No randomisation to medical treatment alone
sICH 11/151

Mortality overall 43% at 90 days

FDA approved embolectomy with Merci device in Aug 2004
Embolectomy reimbursed better than IV tPA



Late 2000s
Other devices….

125 patients, single arm study, 81.6% recanalisation



2008



2010s



2012





Poor recruitment
Slow treatments
Poor recanalisation
Little vascular imaging
NIHSS as selector not CTA

IMS III

SYNTHESIS

MR RESCUE



2015
Re-birth of IA stroke treatment

• EXTEND-IA

• SWIFT PRIME

• MR CLEAN

• ESCAPE

• REVASCAT

• More imaging pre

• Faster treatment

• Better devices (aspiration & 
stent)

• Better recanalisation



2019



New Devices

• pCONUS 2

• Silk Vista Baby

• Small dual lumen 
balloons

– E.g. sceptre 2 mm

• Imaging 

– 4D DSA

– Fusion software

– Rapid perfusion imaging 
for stroke



2019

Aneurysm therapies





The Future of Stroke

• Fast accurate reliable patient selection

• Refinement in technique and devices

• Tenable provision of stroke services

– Locally

– Nationally


