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Introduction 

Cumulative evidence indicates that risk factors for 
atherosclerosis make impacts on age-related changes in 
brain pathology , pure influence of aging on changes in 
brain structures has not fully elucidated.  
 
We studied how aging affects brain structural changes on 
MRI,  
such as  
     white matter lesions 
     hippocampal atrophy  
     or microbleeds 
 in normal subjects without any risk factors  for 
cerebrovascular diseases. 



 To investigate the prevalence of cerebral white 
matter changes, hippocampal atrophy and cerebral 
microbleeds in healthy individuals without 
hypertension, hyperlipidemia or DM.  

 
 
 To explore their common pathophysiologic 

correlation and neuropsychiatric symptoms such as 
cognition and depressive state.   

Aims 



Materials and 
Methods 

Study type: Retrospective   
Population: Subjects who voluntarily visited the Shimane Institute 
of Health Science for the health screening over 11 years 
Study place: Silver Brain Centre, Shimane Institute of Health 
Science ,Japan. 
Study period: 1995 to 2006 
Screening system : Medical and neuropsychological examination,  
head MRI scans, and blood tests.  
Exclusion criteria: 
Subjects who had  

any history of psychiatric or neurological diseases including TIA, 
dementia 
 Abnormalities in neurological examination 
 Any regular anti-platelet or anti-coagulant  medication 
 Hypertension, hyperlipidemia and DM, the three major cardiovascular 
risk factors.  



Cognitive function was evaluated using Okabe’s 
intelligence evaluation test, which is a shortened 
version of Wechsler memory scale  consisting of 4 
subclasses and total 60 points, and Kohs’ block design 
test (Fukunishi et al.,1990).  
 
 
Depressive state or satisfaction with life was 
evaluated by the Zung’s self-rating depression scale 
(SDS) (Kobayashi et al., 1987;Zung,1965).  

Operational definitions  



DSWMH 
were rated according to the Fazekas’ rating scale 
0= absent 

1= punctate foci 
2= beginning confluence 

 of foci 
3= large confluent areas 

(Fazekas, et al.,1987) 

Operational definitions  



PVH 
were graded according to the Fukuda’s five-point rating scale, 
i.e. 0= absent 

1= caps only on anterior 

horns of the lateral ventricle 

2= thin lining, smooth halo, or 

irregular PVH surrounding the 

body of the lateral ventricle 

Operational definitions  



3= thick, irregular PVH extending 
into the outer half area of the 
white matter at any region 
around the lateral ventricle 

4= PVH covering the entire 
white matter 

Operational definitions  



Brain microhemorrhages detected on T2*-weighted 
gradient-echo MRI images 

T2*-weighted gradient-
echo images show 
microhaemorrages 

lesions were less conspicuous on T2-
weighted fast spin-echo images and 
were rarely shown on T1-weighted 
spin-echo images. 



Results 

Demographic characteristics 

Age (yr) 61.76± 9.67 

Sex (M/F) 598/510 

Body mass index 22.55± 2.7 

Systolic blood pressure 123.42± 16.7 

Schooling 12.2± 2.85 

Smoking index 249.38± 375 

Okabe 45.15± 8.7 

Kohs 100.71± 19.4 

SDS 33.65± 7.91 

PVH (3-4) 38 (3.45%) 

DSWMH (2-3) 103 (9.11%) 

HA (2-3) 40 (3.55%) 



Total cholesterol 199.37± 30.32  

Triglyceride 100.39± 55.4  

Fibrinogen 314.54± 72.55 

FBS 86.78± 34.24 

Creatinine 0.73± 0.16 

Biochemical measures  

Results 
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DSWMH increased gradually and significantly with each decade of life  

( p< 0.0001)  
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Results 

Prevalence of cerebral microbleeds as function of age. Percentage of 

subjects in each decade suffered from deep or cortical cerebral 

microbleeds. 



 Relation between DSWMH with age, SBP,  

fibrinogen, TC, FBS, cognitive function and depression 

Variable Odds ratio 95% CI P value 

 

Age 1.108 1.060-1.159 < .0001 

SBP 1.017 .998-1.037 0.0799 

Fibrinogen 1.004 1.00-1.008 0.0676 

TC 1.001 .990-1.012 0.854 

FBS 1.004 .981-1.029 0.07195 

SDS 1.018 .998-1.038 0.1867 

Okabe 0.991 .950-1.033 0.6568 

Kohs 0.984 .359-2.700 0.9752 

Results 



Relation between PVH with age, SBP,fibrinogen,  

 TC, FBS, Education cognitive function and depression 

Variable Odds ratio 95% CI P value 

Age 1.174 1.104- 1.250 

 

< .0001 

SBP 1.008 .984- 1.033 0.49 

Fibrinogen 1.003 .998- 1.008 0.31 

TC 1 .984- 1.017 0.99 

FBS 1.001 .998- 1.024 0.089 

Education 1.37 .901-1.127 0.063 

SDS 1.066 1.016- 1.118 0.0087 

Okabe 0.959 .919- 1.001 0.0532 

Kohs 0.979 .995- 1.003 0.09 

Results 
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The degree of DSWMH categorized by the 

Fazekas’ score showed a linear relation with HA  

Results 
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The degree of PVH categorized by the Fukuda’s 

grade showed 

 a linear increase with HA  

Results 



Age-related HA is associated with the increase of white 

matter lesions and cortical microbleeds,  

both of which may link to cerbral amyloid angiopathy 

(CAA) in subjects without any cerebrovascular risk factors.  

 

 

Therefore, the evaluation of cortical 

microbleeds is a sensitive method to detect 

cerebral amyloid angiopathy  in Alzheimer’s 

disease and elderly people . 





This result suggests the presence of some cumulative 

factors in the pathogenesis of white matter lesions 

independent of cerebrovascular risk factors, and that 

depressive state in elderly people is related with extended 

PVH. It is also reported in the Rotterdam scan study and 

others. 

 

some neurodegenerative and ischemic  status, such as 

Alzheimer’s disease (AD) and cerebral amyloid angiopathy 

(CAA),  are also related with white matter lesions due to 

amyloid deposition resulting  cerebral angiopathy in aging 

brain (Gurol et al.,2006;Smith et al.,2004).  

  
 

In summary 



 
Thus, apart from additive deleterious effects of 
cerebrovascular risk factors on cerebral perfusion,  
 

combination of  
age-related structural and functional 
changes and amyloid deposition in 
cerebral vasculature 
 
may contribute to the occurrence of white matter 
lesions in aging brain  

Scope for further research 



When cerebral cortical microbleeds occur in any 
healthy elderly individuals without cerebrovascular 
risk factors, 
 
 (Cerebral Amyloid Angiopathy) may be 
considered and this prediction might be supported 
by the additional presence of white matter 
lesions  

and/or Hippocampal Atrophy.  

Conclusion 
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