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Talk plan

Symptomatic disease

• Atherosclerotic carotid artery stenosis

• Carotid dissection

Asymptomatic carotid stenosis



Large artery stenosis
• Approximately 20% of ischaemic stroke

• Mainly extracranial in UK

• BUT different pattern- more intracranial- in other 

regions eg Far East Asia



Large artery stenosis 

Pathogenesis of stroke
• Asymptomatic stenosis associated with low stroke risk

• Symptomatic status followed by period of markedly 

increased stroke risk



Large artery stenosis 

Pathogenesis of stroke
• Asymptomatic stenosis associated with low stroke risk

• Symptomatic status followed by period of markedly 

increased stroke risk

• Pathogenesis of stroke primarily embolic



Symptomatic carotid stenosis





Transient high risk after a stroke or TIA

Very similar risk profile across cerebrovascular beds

MCA

Carotid
Vertebral



Standard therapy for all stroke /TIA

• Anti-hyperintensives - PROGRESS Trial

• Statins- SPARCL

• Diabetes

• Life Style

– Smoking cessation

– Weight loss

– Exercise

– Alcohol reduction

• Anti-thrombotic
– Anticoagulants – cardioembolic stroke / A Fib

– Antiplatelets – the rest



Large vessel 

disease
Lacunar stroke

Cardioembolic

Unknown and 

rare causes

Ischaemic 

STROKE

Haemorrhagic

SAH

Intracerebral

Stroke is a syndrome of different pathologies, not a 

single disease



What about data on symptomatic large 

artery disease, as opposed to all 

stroke? 



Blood pressure

• As important as for other stroke subtypes



PROGRESS Trial 

N= 6105 

previous stroke or TIA

Perindopril +/- Indapamide v 

placebo

Lancet 2001;  358, 1033–1041

Antihypertensive 

Treatment 



Lancet 2001;  358, 1033–1041

PROGRESS Trial



Blood pressure

• As important as for other stroke subtypes

• EXCEPT- ? tight stenosis with poor collateral 

supply



SPRINT TRIAL

The SPRINT Research Group. N Engl J Med 2015;373:2103-2116

Patients at increased cardiovascular risk but without 
diabetes were assigned to intensive treatment of systolic BP 
(target, <120 mm Hg) or standard treatment (target, <140 
mm Hg).

NEJM 2016; 373:2103-2116



Statins



Patients benefit even with normal cholesterol

Heart protection study. Lancet 2012





Patients benefit even with normal cholesterol

Heart protection study. Lancet 2012



The importance of life style modifications



Should we give more intensive 

antiplatelet therapy?
Current secondary prevention options in stroke / TIA 

– Aspirin and dipyridamole

– Clopidogrel

– Clopidogrel > Aspirin – CAPRIE

– Aspirin and Dipyridamole > Aspirin ESPRIT

– Clopidogrel = Aspirin + Dipyridamole (PROFESS)

NICE recommends A + D or Clop for long term 

secondary prevention



Should we give more intensive 

antiplatelet therapy?

BUT 

Secondary prevention trials have all focused on long 

term prevention and had few acutely treated patients

Risk benefit profile will differ for acute period- higher 

risk and shorter duration of treatment
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Plac + ASA 

Clopid + ASA 

Dual anti-platelet treatment prevents 

embolisation in acute carotid stenosis

CARESS Trial

Markus et al. Circulation. 2005; 111: 2233-2240 

P=0.011



• 114 centers in China

• 5170 patients

• Within 24 hours of 

minor ischemic stroke 

or high-risk TIA 

• Clopidogrel (300 mg 

loading then 75mg od 

for 90 days) plus 

aspirin 75 mg od

• OR placebo plus 

aspirin 75 mg od. 

CHANCE Trial



Liu et al

Neurology

2015

85: 1154



My Medical Treatment

For all recently symptomatic extra- and 

intracranial large artery disease 

• Aspirin 300mg loading then 75 mg a day

AND

• Clopidogrel 300 mg loading , then 75 mg a day

THEN AFTER 3-6 months

• Clopidogrel 75 mg od alone



Medical Treatment

For recently symptomatic extracranial large 

artery disease 

• All evidence points to the need or intensive 

therapy

– High dose statin

– BP reduction

– Dual anti-platelets

– Life style measures



The importance of intensive therapy







Incidence of recurrent events in our cohort in carotid endarterectomy (CEA) patients. 

Saeid Shahidi et al. Stroke. 2013;44:2220-2225

Copyright © American Heart Association, Inc. All rights reserved.



Current status for symptomatic stenosis

• Intensive medical therapies can reduce the stroke 

risk in unoperated symptomatic carotid stenosis

• Treating hypertension and cholesterol in the normal 

range also reduces risk

• Magnitude of benefit compared with carotid 

endarterectomy unknown

• Difficult to do direct comparison trials in unselected 

group in view of major benefit of CEA in the trials 



Carotid artery dissection

• Major cause of ischemic stroke in young and 

middle-aged adults ~= 25% young ischaemic

stroke

• Annual incidence of 2.5 -3 per 100000 for carotid

artery dissection

• Internal carotid artery 60% v vertebral artery 40%

• Mean age = 40s years

• Men: 53-57%



35Schievink WI. N Engl J Med 2001



• Local symptoms and signs:
– Headache, cervical pain

– Horner syndrome

– Cranial nerve palsy (XII, IX, X)

• Cerebral ischemia:
– Transient Ischemic Attack

– Brain Infarct

• Other
– Retinal ischemia

– Spinal cord ischemia

– Subarachnoid hemorrhage

Clinical Presentation



Carotid and vertebral dissection

Possible stroke mechanisms

• Vessel occlusion and haemodynamic compromise

• Embolism from clot at the site of the tear



Carotid and vertebral dissection

Support for a role of embolism

1. Pattern of infarcts – fits with 

emboli

2. Stroke occurs even if no 

tight stenosis/occlusion

3. Transcranial Doppler (TCD) 

can detect circulating 

embolic signals distal to the 

dissection 



Early Recurrent Risk

Beletsky et al., 2003 Stroke Biousse et al., 1995 Stroke

High risk period - 1st month

2 weeks post-dissection
1 week post-dissection

http://stroke.ahajournals.org/content/vol26/issue2/images/large/hs0351824002.jpeg


CADISS

Cervical Artery Dissection In Stroke Study

Aim: To determine whether antiplatelet agents or 
anticoagulation are more effective at preventing stroke in 
acute (<1 week) cervical dissection



Endpoints

1 major bleed – SAH (vertebral dissection)

Recurrent stroke rate 3 months 12 months

1.6% 2.4%

CADISS Investigators.  JAMA Neurology 2019

CADISS Investigators.  Lancet Neurology 2015



Endpoints – Intention to treat

3 and 12 month follow-up

Stroke, death or major bleeding  0.673 (0.06-5.98) p= 1.0   



Residual 

narrowing or 

occlusion

AP

(N=92)

AC

(N=89)

Yes 56 (60.9%) 53 (59.6%)

No 36 (39.1%) 36 (40.4%)

p = 0.97

CADISS : Recanalisation rates
In 181 with confirmed dissection and 

follow-up imaging at 3/12

CADISS Investigators.  JAMA Neurology 2019 76:657-664



Management of stroke in 

dissection

Should you remove the stenosis? 

• Stenting has been performed acutely with 

good technical results

• BUT operative stroke risk 5% ; recurrent 

stroke risk may be no more

• AND most arteries recannalise :



Figure. Time to complete recanalization.

Krassen Nedeltchev et al. Stroke. 2009;40:499-504

Copyright © American Heart Association, Inc. All rights reserved.



46

Angiographic imaging with either CTA or MRA at baseline and at 3 months 

was available for 181 of the 198 cases with radiologically confirmed 

dissection.  

At Baseline

Narrowing or occlusion: 163 (90%)

At 3 months

• Normal  61 (33.7%)

• Residual irregularity or narrowing 64 (35.3%)

• Occlusion 45 (24.9%)

Follow-up imaging in CADISS

CADISS Investigators.  JAMA Neurology 2019 76:657-664



Endovascular therapy

• Not indicated acutely as most stenoses 

spontaneously recanalise in first few 

weeks

• BUT very occasionally : consider in :

– Acute haemodynamic compromise due to 

stenosis due to  dissection







Dissecting aneurysms post carotid dissection



51

• Analysis of CADISS and CADISS-non-

randomised in cases with confirmed dissection

• DA were present in 24 of 264 patients with 

imaging confirmed CAD at baseline.

• In 36 of 248 patients with follow-up neuroimaging 

at 3 months, 12 of the 24 baseline DAs persisted, 

and 24 new DA had developed.  

Dissecting aneurysms in CADISS

Larsson et al Neurology 2017 



52

Dissecting aneurysm resolution or 

new formation was not affected by 

treatment allocation

Larsson et al Neurology 2017 



Dissecting aneurysms did not 

predict increased stroke risk

• During 12 months of follow-up, stroke occurred 

in:

– one of 48 patients with DA

– 7 of 216 patients without DA 

– age- and sex-adjusted odds ratio, 0.84; 95% 

confidence interval, 0.10–7.31; P = 0.88. 

• Results consistent with meta-analysis on 

(limited) existing data
53

Larsson et al Neurology 2017 



Asymptomatic carotid stenosis



Asymptomatic Carotid Surgery Trial (ACST)

n=3120, recruited 1993-2003

10-year results: Any stroke or perioperative death 

Gain at 5 years 4.1%

Gain at 10 years 4.6%

Halliday A et al. Lancet 2010; 376: 1074–1084







Medical treatment in asymptomatic 

stenosis in any cerebrovascular bed

• More important than surgical / NR intervention

• Needs to be ongoing

• Risk factors

– Statins

– Blood pressure

– Diabetes

• Lifestyle modification including smoking

• Antiplatelets- clopidogrel (or aspirin)



Medical treatment in asymptomatic 

stenosis in any cerebrovascular bed

• More important than surgical / NR intervention

• Needs to be ongoing

• Risk factors

– Statins

– Blood pressure

– Diabetes

• Lifestyle modification including smoking

• Antiplatelets- clopidogrel (or aspirin)

Treats other CVS outcomes as well as carotid 
disease



Conclusions

• Symptomatic stenosis

– Intensive medical therapy markedly reduces risk, even in patients 

with “low” risk factor profile,  and should be started as soon as 

possible after TIA/stroke

• Dissection

– Either antiplatelets or anticoagulation are Ok

– Dissecting aneurysms can be left

– Stenosis do not usually need opening up

• Asymptomatic stenosis

– Stroke risk in untreated patients appears to have reduced to <=1% 

per annum - This raises the question as to whether ii could be more 

effective than CEA or stenting

– Medical therapy is important


