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Expressions of cerebral small vessel disease 
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Pathology of cerebral small vessel disease 
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Comparison of Stroke Subtype 



Quantification of white matter lesion 

Cardiovascular Health  study 
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Three-dimensional reconstruction of  WMHs  



Characteristics of WMHs 

 WMH are a surrogate marker of small-vessel vascular disease resulting  

      from ischemic damage due to chronic hypoperfusion 

 

 WMH were associated with chronological age and vascular risk factors  

 

 Most severe among adults with the highest absolute blood pressure and  

      blood pressure fluctuation over a 3-year period 

 

 Stroke risk increased 3.5-fold, dementia risk increased 2-fold  

• Death risk increased 2-fold  
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Associations between SBP and risk of stroke  

Stroke 2004;35:1024 



Pulse pressure and risk of stroke & WMLs 

Hypertension 1999;34:375-380 

J of hypertension 2011;29:325-329 

Neuroepidemiology 1997;16:149-162 

Stroke  

White matter lesions 



Arterial Stiffness and Stroke 

   Aortic stiffness is associated with ischemic stroke, independent   

       of  thickness of aortic arch plaques and other the risk of ischemic  

       stroke in the elderly                                                Stroke  2002;33:2077 

  

 In longitudinal study, aortic stiffness is an independent predictor  

       of fatal stroke in patients with essential HT             Stroke 2003;34:1203 

 

   The causal interrelationship between the elastic properties of the  

       common carotid artery and the risk of stroke                              

                                                                           European J Neurol  2006;13:475 



Pulsatile pressure changes in the vascular tree 



How HT contributes to WM lesion? 

Hypertension 

 

Upwards shift of limits in the hypertensive 

      

Structural changes of the arterioles in the brain 

(hyalinization, tortuosity, elongation and narrowing)  

A decrease in blood flow and ischemia 

Transient falls in CBF  

during periods of lower BP 



Arterial stiffness and cerebral small vessel disease 

Clinical Neurology and Neurosurgery 2008;110:599 
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Arterial stiffness and cerebral small vessel disease 



Relationship between PWV and Cerebral SVD  
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Arterial stiffness, PIs and severity of CSVD 

Kime DH et al. Eur Neurol 2010;64:247–252  



Cerebral SVD and clinical marker 

 Increased SBP and pulse pressure 

 Elevated 24-hour ambulatory blood pressure 

 Small nocturnal fall in blood pressure 

 Pathological changes in the retinal artery 

  Microalbuminuria / subclinical renal disease 

  Increased intima-media thickness of carotid artery 



Hypothesis: Systemic Arteriolar Dysfunction 

Same biochemical & histological 

abnormalities in end-arteries  

“Systemic Arteriolar Dysfunction” 

(Simultaneous SVD in multiple organs) 
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Thompson, C. S. et al. Stroke 2009;40:322-330 



PWV and subclinical target organ damage 

Coutinho et al. JACC 2011;4:754-61 
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Management of lacunar stroke 

   Acute stage 

             - Thrombolytic therapy 

   Stroke prevention  

             - Antiplatelet agent 

             - Blood pressure control  

             - Lipid lowering  



Blood pressure control and WML change 

 Perindopril Protection Against Recurrent Stroke Study (PROGRESS) 

 MRI substudy (Cerebral WMHI in patients with stroke, N=192) 

 MRI at baseline and follow-up (mean 3 years) 

 Blood pressure reduction difference between active treatment and  control 

(11.2 mmHg for SBP, 4.3 mmHg for DBP) 

Circulation 2005;112:1644 



Conclusions 

  The cerebral small arteries are exposed to high tensile pressure  

     and susceptible to hemodynamic alterations 

 

 Stiffening of the large arteries increases pulsatile pressure and flow  

     stresses to the arterial walls, which extends down into the cerebral 

     microvessels 

 

 Higher aPWV was independently associated with greater burden 

     of subclinical disease in cerebral small artery beds 

 

 An active HT treatment can stop or delay the progression of  

     cerebral SVD  
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