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Learning objectives 

1. Gain an understanding of the pathogenesis 
of small vessel disease 

2. The risks/benefits for lacunar stroke with 
  acute interventions  
  early secondary prevention 
  late secondary prevention 



Therapy for small vessel 
disease? 

1.  Background 

2.  Acute therapies 

3.  Early secondary prevention 

4.  Long term secondary prevention 



Lenticulostriate arteryMechanisms
Lacunar
Infarction Atheroma

Lipohyalinosis

MCA? Emboli

Atheroma

National Stroke Research Institute 



What has been the concern about 
therapy and small vessel disease?

ues  to consider
•  Lipohyalinosis as lacunar mechanism
•  Small vessels block or burst
•  Concern about bleeding with therapy
•  Aspirin in 1978
•  Then thrombolytics 
•  Other antiplatelet agents 



NINDS Trial 1995 



The burden of recurrent stroke 
 

•  Represent 25-30% of all strokes 

•  About 20%  due to small vessel disease 

•  May reduce this by 25%  
 
 
 



National Stroke Research Institute 

Transient Ischaemic Attacks 

Stroke risk 

•   Early data suggested 5-7 % per year 

•   Whisnant emphasized early vs late risk 

•   Wiebers quantified  risk TIA/RIND 

continuity 



Stroke rate per month after TIA 

Whisnant et al, Mayo Clin Proc 48:194-8, 1973. 
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National Stroke Research Institute Wiebers DO, et al., Neurology 32:459-65, 1982. 

Comparison of probability of survival free of subsequent ischemic 
stroke or RIND among patients with initial RIND, TIA, and 

ischemic stroke 



Donnan GA, et al. Cerebrovasc Dis 457, 1995. 

The probability of stroke among 41 patients with 
the Capsular Warning Syndrome compared to 85 

controls 



Secondary Stroke Prevention 
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Rothwell P et al, Lancet 370:1432-42,2007 

EXPRESS Study: pre and post aggressive TIA management 

58% 
relative 
risk 
reduction 
in stroke 
recurrence 



Kennedy J et al, Lancet Neurology, 6:961-9,2007 

FASTER: Primary outcomes 



Kennedy J et al, Lancet Neurology, 6:961-9,2007 

FASTER: Bleeding risk 



International Journal of Stroke; 8:479-83,2013 

POINT PROTOCOL 



Wang J et al, NEJM, 369:11-19,2013 

CHANCE 



Wang J et al, NEJM, 369:11-19,2013 

CHANCE 



Long term secondary stroke prevention:  
Small vessel disease 

Blood Pressure Lowering 

Dual Antiplatelet therapy 

Points of contention: 



Lancet	
  2013;	
  382:	
  507-­‐15	
  

SPS	
  3:	
  BLOOD	
  PRESSURE	
  LOWERING	
  	
  
Probability	
  of	
  pa;ents	
  experiencing	
  a	
  primary	
  event	
  by	
  ;me	
  aAer	
  randomisa;on	
  



Lancet	
  2013;	
  382:	
  507-­‐15	
  

RCTs	
  for	
  BP	
  lowering:	
  secondary	
  stroke	
  preven;on	
  



Lancet	
  2004;	
  364:	
  331-­‐37	
  

Baseline	
  characteris;cs	
  

MATCH 



Kaplan-­‐Meier	
  curves	
  for	
  cumula;ve	
  rates	
  of	
  primary	
  endpoint	
  events	
  

Lancet	
  2004;	
  364:	
  331-­‐37	
  

MATCH 



Lancet	
  2004;	
  364:	
  331-­‐37	
  

MATCH	
  Kaplan-­‐Meier	
  curves	
  for	
  cumula;ve	
  rates	
  of	
  primary	
  intracranial	
  haemorrhage	
  



SPS3	
  Probability	
  of	
  the	
  Primary	
  Outcome	
  

N	
  Engl	
  J	
  Med	
  2012;367:817-­‐825	
  



The	
  SPS3	
  Inves;gators.	
  N	
  Engl	
  J	
  Med	
  2012;367:817-­‐825	
  

SPS3 



Summary: Key messages 

1. Lacunar stroke pathophysiologicaly distinct 
 
2. Lipohyalinosis is a less common cause 
 
3. Thrombolysis: benefits/risk similar to other 

strokes 
 
4.  Early secondary prevention, benefits/risk 

poorly studied but also similar  



Summary: key messages 
5. For late secondary prevention strategies, 
most beneficial with little risk, although poorly 
studied with the exception of blood pressure 
lowering 
 
6. For dual antiplatelet therapy of aspirin plus 
clopidogrel, risk of bleeding outweighs benefit     
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