
Soma Banerjee

Stroke Consultant

Head of Speciality

Imperial College Healthcare NHS Trust 

GP Symposium: 
Hyperacute Treatment of Ischaemic Stroke: 
Thrombolysis & Mechanical Thrombectomy



What will be covered?

CASE PRESENTATION 
&

CONCEPT OF 
ISCHAEMIC
PENUMBRA

01
EVIDENCE FOR IV 
THROMBOLYSIS

02
WHAT IS MECHANICAL 
THROMBECTOMY?

IS MT A MAGIC BULLET 
FOR ISCHAEMIC
STROKE?

03
MT: FUTURE 
DIRECTIONS

04
PUBLIC AWARENESS & 
PRE-HOSPITAL 
ASSESSMENT

05
IMPORTANCE OF 
ORGANISATION OF 
SERVICES: THE 
LONDON STROKE 
MODEL

06



Epidemiology and Burden of Stroke
Stroke Association UK

• Stroke is the second commonest cause of death in the 
World

• Largest single cause of severe disability

• 130,000 people will suffer a stroke in England each 
year

• Incidence increases with age

• Cost to NHS : £2.8bn

• Stroke patients occupy ~20% of all acute hospital beds and 
~25% of long term beds



Leading causes of Death Worldwide



Case Presentation

• 65 year old lady

• Previously fit and well

• Blue call to Stroke Team

• FAST positive



On arrival

• Severe expressive dysphasia

• Dense right hemiparesis (0/5 power)

• Hemianopia

• Rest of examination normal 

• Patient transferred straight to CT

(patient examined in entrance to resus)



CT/ CT Angiogram

Filling defect in Left 
middle cerebral artery



CT perfusion of anterior circulation

Small ischaemic core with large non-matched penumbra



Treatment

• Immediate iv thrombolysis

• Decision made to proceed with thrombectomy under LA

• Transferred to interventional radiology suite



Digital subtraction angiography

Filling defect 
M1 segment 
of left MCA

Reperfusion of 
the left MCA 
vascular bed



Aspirated thrombus



Post procedure progress

• Door to Groin time of 1hour

• Immediate on table neurological improvement post aspiration

• Mild dysarthria and mild expressive dysphasia



Treatment Concepts in Ischaemic Stroke

‘The Ischaemic Penumbra’
 Ischaemic Stroke occurs due to an interruption of blood supply to the brain, 

with subsequent death of the neurons in that area

 Ischaemic Penumbra refers to the neurons at the periphery of the damaged 
area which may either go on to die or may survive if re-perfused in time

 Therefore the aim of acute treatment of stroke is to reperfuse the ischaemic 
penumbra



•At the infarct core, cells are lost quickly 
due to ischaemic necrosis
•Aim is to target penumbral tissue where 
neurones die by a mixture of necrosis 
and apoptosis

The Ischaemic Penumbra & Underlying Core Infarct

The objective is to avoid lesion enlargement



Intravenous Thrombolysis: 
Time is Brain

Odds of excellent outcome after 
Thrombolysis (mRS 0-1)

http://www.sciencedirect.com/science?_ob=MiamiCaptionURL&_method=retrieve&_udi=B6T1B-502V1KT-3&_image=B6T1B-502V1KT-3-4&_ba=&_rdoc=1&_fmt=full&_orig=na&_pii=S0140673610606344&view=full&_isHiQual=Y&_acct=C000011279&_version=1&_urlVersion=0&_userid=7635175&md5=55f9f40263cf56838941a7495b4b57b5




Number needed to treat



Intravenous Thrombolysis
Indications and Licensing

• Acute ischaemic stroke

• Imaging has excluded haemorrhage

• Indicated within 3hours, including over 80’s and for 3-4.5hrs, below 80 years

• Can extent treatment to 6 hours

• For 3-6 hours, consider on a case by case basis



Thrombectomy……is this the future?

• Exciting new RCT data published in 2015; 6 trials

• Level 1 evidence for improved patient outcome 
compared with standard care. 

• Most patients underwent thrombectomy in 
addition to thrombolysis with intravenous 
alteplase

• Significant improvement in functional outcome 
compared to iv thrombolysis

• No difference in mortality or symptomatic 
intracerebral haemorrhage

Solitaire Stent – Clot retrieval device



NEJM, Jan 2015



What is the evidence?



Stentrievers
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Evidence Guidelines

• ESO-ESMINT 2014 and 
2015 update

• AHA 2015

• BASP 2015

• NICE 2016

• EROICAS 2016

• RCP 2016

Trials:
MR CLEAN, ESCAPE, SWIFT-
PRIME, EXTEND-IA, 
REVASCAT, THRACE, 
THERAPY

Hermes Metanalysis:
(Lancet 2016, Goyal et al)

NNT for one additional person 
to have reduced disability of at 
least one mRS point was 2.6



• Level 1 evidence for improved patient outcome compared with 
current gold standard treatment (iv thrombolysis)

• Eligible patients with evidence of large vessel anterior circulation 
occlusion: This is key

• Significant improvement in functional outcome compared to iv 
thrombolysis

• No difference in mortality or symptomatic intracerebral
haemorrhage

• NNT 2.6



Thrombectomy – Where next?………





Trials in Context



Public Awareness and Organisation of 
Services

• FAST campaign

• London Stroke Model



FAST Campaign

• Better public 

awareness is key

• Now targeting ethnic

minorities



London Stroke Model

• Hub and Spoke model

• 8 Hyperacute stroke units / 24 
Acute stroke units

• LAS will bring patients to the 
nearest HASU if FAST positive

• Hugely successful to date



London Stroke Model

• Improved thrombolysis rates 

• ~5% nationwide vs ~15% in London

• 30 day mortality ~ 17% nationwide versus ~7%

• Shorter hospital stays; more patients discharged straight home

• Significant cost savings: £5.2 million/year  (at 90 days post-event) PLoS One 2013



Intervention NNT

Stroke Units 18
Thrombolysis 4.5 – 14
Thrombectomy 3 - 7
Aspirin 83
Clopidogrel 62 
Warfarin 33
Anti-Hypertensives 17
Statin 59
Carotid surgery 26

Stroke Treatments in Perspective



Conclusions

• Acute Stroke: Time is Brain

• Good organisation of services is imperative

•Thrombectomy is a  ‘game-changer’ for stroke treatments

•Immediate priority is the delivery of 24/7 Thrombectomy service for all of 
London

•North West London now has comprehensive cover, with CXH currently 
being the largest volume thrombectomy centre in the UK

•Extension of thrombectomy time-window has significant implications



Questions?



Thrombectomy in Europe


