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DSM IV criteria of dementia

A1. Memory impairment

A2. One or more of the following cognitive 
disturbances

a. Aphasia
b. Apraxia

A ic. Agnosia
d. Disturbance in executive functioning

B. Significant impairment in social or occupational 
functioning and significant decline from a previous 
level of functioning
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20%(40%) (30%)

Alzheimer’s Vascular 
disease dementia

Mixed 
DementiaDementia

Degenerative process Vascular cerebral lesions

I i Hi t f t kImaging History of stroke
Langa et al, JAMA, 2005
Jellinger KA, J Alzheimer Dis, 2006



Vascular dementiaVascular dementiaVascular dementiaVascular dementia
 A clinicoA clinico radiological syndromeradiological syndrome A clinicoA clinico--radiological syndromeradiological syndrome
 Various definitions Various definitions 
 More of less specific criteriaMore of less specific criteria More of less specific criteriaMore of less specific criteria
 Most specific: NINDSMost specific: NINDS--AIREN criteriaAIREN criteria

 based on presence of based on presence of pp
1.1. DementiaDementia
2.2. Cerebrovascular disease (focal signs of stroke Cerebrovascular disease (focal signs of stroke and and 

neuroimaging evidenceneuroimaging evidence))neuroimaging evidenceneuroimaging evidence))
3.3. Temporal relationship between 1 and 2Temporal relationship between 1 and 2
4.4. Clinical features consistent with the diagnosis of VaDClinical features consistent with the diagnosis of VaD
5.5. Clinical features not suggestive of Alz DClinical features not suggestive of Alz D

 conservative for diagnosis, specificity 91%conservative for diagnosis, specificity 91%
 miss classify 9% AD 29% Mixed Dmiss classify 9% AD 29% Mixed D (Chui et al 2000)(Chui et al 2000) miss classify 9% AD, 29% Mixed D  miss classify 9% AD, 29% Mixed D  (Chui et al, 2000)(Chui et al, 2000)



All causes of stroke can lead to All causes of stroke can lead to 
VaDVaD

Main causes of stroke 





Can a single stroke cause 
d ti ?dementia ?



Bithalamic infarction
(paramedian arteries)

Clinically: Acute stupor > apathy, loss of psychic self activation,Clinically: Acute stupor  apathy, loss of psychic self activation, 
memory disturbances (korsakoff type)



Extensive metabolic and neuropsychologicalExtensive metabolic and neuropsychological 
abnormalities associated with discrete infarction of the 

genu of the internal capsuleg p
Chukwudelunzu FE et al, JNNP, 2001; 71: 658-662

- Improvement with time: acute disorientation, memory loss, language impairment, 
and behavioral changes (Madureira et al 1999)and behavioral changes (Madureira et al, 1999)
- Persisting symptoms: associated ischemic lesions (Pantoni et al , 2001)



Single stroke dementiaSingle stroke dementia

Single stroke dementia: Insights from 12 cases in 
Singapore. Auchus  et al. Journal of the Neurological 
Sciences 203– 204 (2002) 85–89( )



SB

strategic g
location 



Incidence of postIncidence of post stroke dementiastroke dementiaIncidence of postIncidence of post--stroke dementiastroke dementia

Leys et al, Lancet Neurol, 2005



Role of previous cognitive statusRole of previous cognitive statusRole of previous cognitive statusRole of previous cognitive status
3 year incidence of post-stroke dementia in 202 patients

Independent predictors PSD
- Age
- Preexisting cognitive decline
- Severity of deficit
- Diabetes
- Silent infarcts

Presumed etiology >  AD 1/3   VaD 2/3 Henon et al, Neurology, 2001



Risk factors associated with dementia Risk factors associated with dementia 
after stroke in the Framingham studyafter stroke in the Framingham study

Ivan et al, Stroke, 2004



Risk factors associated with dementia Risk factors associated with dementia 
after stroke in the Framingham studyafter stroke in the Framingham study

Ivan et al, Stroke, 2004



Imaging markers increase the risk of VaDImaging markers increase the risk of VaDImaging markers increase the risk of VaD Imaging markers increase the risk of VaD 
Cardiovascular Health Cognition Study: Cox models for incident VaD

VaD Mixed D

Kuller et al
Neurology, 
2006



Multiple cortical vascular 
l i l l ti ?lesions: volume or location ?



Amyloid angiopathy

Bilateral carotid 
occlusion 
(R bi t i t l 2004)(Rabinstein et al, 2004)



Vascular dementia: location of lesions >>> volume of lesions

Volume of ischemic lesions > 
0,1% MMSE variability

Location in strategic areas >
47.4% MMSE variability



Multiple subcortical vascular lesions, 
weight and significance of visible lesions ?weight and significance of visible lesions ? 



Subcortical ischemic vascular dementiaSubcortical ischemic vascular dementiaSubcortical ischemic vascular dementiaSubcortical ischemic vascular dementia

R i d NINDSR i d NINDS AIREN it i (E ki k tti t l 2000)AIREN it i (E ki k tti t l 2000) Revised NINDSRevised NINDS--AIREN criteria (Erkinkuntti et al, 2000)AIREN criteria (Erkinkuntti et al, 2000)
 DementiaDementia

 Memory deficitMemory deficit
 Dysexecutive  syndromeDysexecutive  syndrome
 Impaired activities of daily lifeImpaired activities of daily life Impaired activities of daily lifeImpaired activities of daily life

 Focal signsFocal signs: hemiparesis, pyramidal signs, sensory : hemiparesis, pyramidal signs, sensory 
deficit, dysarthria, gait disorders, extrapyramidal signsdeficit, dysarthria, gait disorders, extrapyramidal signsdeficit, dysarthria, gait disorders, extrapyramidal signsdeficit, dysarthria, gait disorders, extrapyramidal signs

 Extensive WML and Extensive WML and  l  lacunel  lacune in deep grayin deep gray mattermatter oror
multiple deep gray matter lacunar infarctsmultiple deep gray matter lacunar infarctsp p g yp p g y



White-matter T2White-matter T2 
hyperintensities, which role ? yp ,



WM T2-hyperintensities are frequent and 
appear most often silent

• SVD responsible for « silent » WM hyperintensities
– WM high intensity lesions (WML) w suggestive topographic distribution 

(previously so called « leukoaraïosis »)(previously so-called « leukoaraïosis »)
– Cardiovascular Health Study: population based, no dementia or 

severe disability, age > 65 years, 3301 pts with MRI, 95% with 
WML (Longstreth et al, Stroke, 1997)

Factors >  severity of 
WML
-Age, hypertension (systolic), 
silent infarcts, poor income



C l ti f MRI ith iti fCorrelation of MRI with cognitive performances

Dichgans et al, Neurology, 1999



Volume of WM lesions and cognitive performances

Nb 17 5
Age 69 ± 6 74 ± 14

> 0.5%  volume ICage-matched

Age 69 ± 6 74 ± 14
WMHI 0.19 ± 0.11 0.80 ± 0.24
Cerebrum 79 ± 3 77 ± 2
Central CSF 2.1 ± 0.8 3.4 ±1
General IQ 135 ± 14 124 ± 20
WAIS Verbal 85 ± 9 20 ± 3
WAIS Performance 50 ± 9 47 ± 14
Wechsler Immediate verbal memory 19 ± 5 17 ± 2Wechsler Immediate verbal memory 19 ± 5 17 ± 2
Wechsler Visual  memory 10 ± 2 6 ± 5
Wechsler Delayed Visual memory 9  ± 3 6 ± 5
WAIS Digit Symbol 53 ± 9 46 ± 11
Porteus Maze 14  ± 3 15 ± 2
FAS Word List 46 ± 9 15 ± 2
Trail Making A time (sec) 38 ± 9 66 ± 29
Trail Making B time (sec) 75 ± 26 153 ± 70Trail Making B time (sec) 75 ± 26 153 ± 70
Cmrglu
Global grey matter 7.8 ± 0.8 6.9 ± 0.3
Frontal 8.4 ± 1.0 7.3 ± 0.5
Parietal 8.0 ± 0.9 7.2 ± 0.4
Temporal 6.87 ± 0.9 5.99 ± 0.7

De Carli et al, Neurology, 1995



The Rotteram study: risk of dementia
5572 person-years of follow-up (mean per person, 5.2 years)p y p ( p p , y )

11/66 RR: 1 50 after adjustement

18/261

RR: 1.50 after adjustement 
95% CI, 1.04-2.16 for stroke 
and exclusion pf pts w MMS 
<25 at onset

16/749
<25 at onset 

No adjustment for silent 
infarcts

10/65

24/763
10/244

Prins et al, Arch ,
Neurol. 2004;61:1531-1534 



Short physical performance battery and 
WMH

Ladis study

Stand score (0-4), walk score (0-4), chair stands (0-4): total 12

Baezner et al, Neurology, 2008



Mean single leg stance time (A) and the standing balance subscore of the 
Short Physical Performance Battery (SPPB) (B), dependent on the rate of falls 
i th i t t d i l iin the year prior to study inclusion.

Blahak, C et al. J Neurol Neurourg Psychiatry 2009;80:608-613



Plaintes urinaires et étendue desPlaintes urinaires et étendue des 
lésions de la SB

Etude LADISEtude LADIS

Poggesi et al, JAGS, 2008



Miction impérieuse ou urgences urinaires et 
lésions de la SB: étude LADIS

Poggesi et al, JAGS, 2008



Volume of WMH and risk of major depression 
(3C study)

Godin et al, Biop Psych, 2008



Risk of incident depression according to WML
(3C Study)

Godin et al, Biop Psych, 2008



Silent infarcts, which role ?



20-40%

10-20%

5-10%

Vermeer et al, Lancet Neurol, 2007



Silent infarcts: risk ofSilent infarcts: risk of 
dementia

• The Rotterdam scan study
1015 t 60 90 MRI– 1015 pts, 60-90 years w MRI 
1995-96 / 1999-2000

– Risk of dementia in pts with 
occurrence of silent infarctsoccu e ce o s e t a cts

• No WM lesions: < 0.6% / year
• Silent infarcts: risk x 2.26 [1.09-

4 70]4.70]



Silent infarcts: risk of cognitive declineSilent infarcts: risk of cognitive decline



Vermeer et al, NEJM, 2003, 348, 1215-



Microbleeds, which role ?



Microbleeds are associated with other markers of severity in SVD

Kato et al, Stroke, 2002



Werring et al Brain 2004Werring et al, Brain, 2004



Viswanathan et al, Brain 2006



Cerebral volume



Intracranial cavity segmentation

CSF segmentationCSF segmentation



The framingham stroke risk profile is associated The framingham stroke risk profile is associated 
with cerebral atrophy and cognitive declinewith cerebral atrophy and cognitive decline

Framingham stroke risk profile

AGA Stroke Council, Circulation, 2006



The framingham stroke risk profile is correlated to The framingham stroke risk profile is correlated to 
cerebral atrophy and cognitive declinecerebral atrophy and cognitive decline

Correlated to performances in
- attentionattention
- executive
- visuospatial functions

Seshadri et al, Neurology, 2004



Decreased volume of cortical gray matter inDecreased volume of cortical gray matter in 
subcortical ischemic vascular dementia

From Du et al, Neurology, 2002



Visual assessment of hippocampus atrophy in Alzheimer’s disease



Atrophy of hippocampus andAtrophy of hippocampus andAtrophy of hippocampus and Atrophy of hippocampus and 
entorhinal cortex in VaDentorhinal cortex in VaD

ERCERC

Hippocampepp p

Du et al, Neurology, 2002



Medial temporal cortex in AD and in SIVDed a te po a co te a d S

Du et al, Neurology, 2002



Natural History of CADASIL

Executive Dysfuntion Dementia

Motor Disability

Apathy

Mood 
b

Ischemic  Stroke

Disturbances

T2 WM b liti

Migraine with aura

T2 WM abnormalities

10 20 30 40 50 60 70 80
Age (years)



Weight of MRI lesions in CADASIL

White Matter Hyperintensities (WMH)
Lacunar Lesions

Cognitive impairmentCognitive impairment
&

Disablity

Brain AtrophyDiffusion Changes
Microhemorrhages



Brain atrophy is related to lacunar infarction and microstructural changes

Jouvent et al, Stroke, 2007



Weight of MRI lesions in CADASIL

Lacunar Lesions

Cognitive impairment

Brain AtrophyDiffusion Changes

Total explained variance: 45%

Viswanathan et al, Biol Aging, 2008





Apoptose neuronale corticale dans CADASIL

SViswanathan et al, Stroke, 2007



X2

  Va Dementia

Lacunar stroke

X(5) 1-2% **

X4 5% *

Silent infarcts HTA

X2 20-25% *

White matter changes
Cognitive impairment

White-matter changes
90-95% *

> 60 years, gal population,  prevalence*
Rotterdam Study,



Conclusion
• Les démences vasculaires correspondent à un syndrome clinico-

radiologique et non à une maladie

• Les démences vasculaires « pures » sont en rapport avec des lésions
d’origine vasculaire interrompant les réseaux neuronaux qui sous-tendent
l f ti iti lté é défi i t l déles fonctions cognitives altérées définissant la « démence »

• Les hypersignaux de la SB lorsqu’ils sont étendus et diffus sont
bl d’ tt i t d f ti é ti i tresponsables d’une atteinte des fonctions exécutives mais ne sont pas

responsables lorsqu’ils sont isolés d’une démence

L t d d dé t t d lé i d t ti d ti• Le stade de démence est en rapport avec des lésions destructives du tissu
cérébral associées aux hypersignaux de la SB: infarctus lacunaires,
altérations microstructurales tissulaires, réduction du volume cérébral,
atrophie hippocampiqueatrophie hippocampique

• TOUTES les lésions du tissu cérébral d’origine vasculaire peuvent réduire
la « réserve cérébrale cognitive » et modifier le seuil d’apparition de lala « réserve cérébrale cognitive » et modifier le seuil d apparition de la
démence comme l’âge, le niveau d’éducation, l’apoE4 ou des lésions
dégénératives
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