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49iE (Multi-infarct dementia ; MID) 7 ED &AL Hw b
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%\Eﬁiﬁw@ﬁﬁﬁ#ﬁ#%fﬁ“@% 0, [ %588 SRR AE | I

BREEIGER T 2 B0ERETOS —H L3l Lewik
E U AHE LTAEYTHho72. Tz, BUETIX
MAEMFRAEE (Vascular dementia : VaD) H3—#% 0 72 55 &
LTEELTVS

SN RRAE (MID) O HFEE, 1970 49 Tomlinson
5OMEICHET BV, W HIE, FRAVERHE D 50 HIHN % 4
WHE LR L T ORMENRB 2 G L, B2, M=
K, BAZEAL CEABE, MRRERAEZ AL, R 2 e E) (2
AT, AR EARROSRANERIE & B35 LR L .. 20
ERIE, KREMMRKIEE & B 7 ) BN ZEHSRRAME O B AT
EThHhAHILERMLA-EE G L LTCREINLTVS
B, —HTI, B AT VRN VRRE, T2 T
EhR L, NMIEREIZLZBAEN R LN SN D ERITH
otz

WolE), TN —FHOIE R TR VCI O E 7%
& BAEDHFRICHS L b TH A L, Tomlinson DL
EELRIERHZ 5 ATY D, O IRHESNEIE S, FRAE
I NEZAL L MEREIM. L CHET5Z L aR
L, TWINAR—REIERST 2 EHE N5 b 0N
50%, MEREICL B DD 17%, IREFIHN18% Tho7zk
W LT b, EENHIMZETH % Asia-Honoloulu Aging
&MyMAMDT%E%@ﬁ%#&D TV NA T —TREE
12 & 2 3HE 20%, MAEIRZIC X 5 3HUE 24%, REH 45%

EHBY. E51Z, Jellinger 2k % &, FRAMEDEHHIH 180
BIORIA X FHTIZB VT, T YN T —i5% 46%, m&ﬁ
72 8%, AT 24% SNy, W b RAWRHIC
HHEDR BN W LD S Tw b

TN X — {”@Fﬂi’gmﬂim”‘ﬁﬁ EHFEIZEHEL T
FRANBERERE IS L, EHREOZEIT L CITERETK
EL D, 20720, FIRICIEREICE 5 OIS, BE
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MAEVERANE L, WMIEREIC L 4o TR T %
IRTIEBERECH ), RHELHEEZLE L T 5. IEH OZR
Ei#ELX L Tho b BEL BV ST S NINDS-AIREN
(National Institute of Neurological Disorders and Stroke and
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%R L7z (Table1)”. AFEHETIX, KMFOMHEICL > TR
NOWEREZE D% 5 LB iR 5 & 29 5 £ RAE S TR
iE, /NMILEIRZENC & o TRRAGE % FEAE 3 5 /N L5 1 32 A1
(Small vessel disease with dementia), Fe18 (2 T2 24 A O KR
902 X % Strategic single-infarct dementia @ 3 B ASEARF T
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Table 1

FRER#EE 50%87% (2010: 8)

Classification of VaD in the report of NINDS-AIREN inter-

national workshop (1993; summarized by the author) [Ref. 4].

1. Multi-infarct dementia

Multiple large complete infarcts involving coritcal and subcortical areas.

2. Strategic single-infarct dementia

a; Cortical areas
Angular gyrus infarct

Posterior cerebral artery (PCA) infarcts
Anterior cerebral artery (ACA) infarcts
Middle cerebral artery (MCA) infarcts

b; Subcortical areas
Thalamic dementia
Basal forebrain infarcts

3. Small-vessel disease with dementia

a. Subcortical areas
Multiple lacunar strokes
Binswanger's disease
b. Cortical areas
Cerebral amyloid angiopathy
4. Hypoperfusion
5. Hemorrhagic dementia
6. Other mechanisms

Table 2 Diagnostic criteria for SVD (2000 by Erkinjuntti; summarized by

the author) [Ref. 7].

I. The criteria include all of the following
A. Cognitive syndrome including both
Dysexcutive syndrome
Memory deficit (may be mild)
B. Cerebrovascular disease including

Evidence of cerebrovascular disease by brain imaging
Presence or a history of neurologic signs as evidence for cerebrovascular disease

II. Clinical features supporting the diagnosis

a. Episodes of mild upper motor neuron involvement

b. Early presence of a gait disturbance

c. History of unsteadiness and frequent, unprovoked falls
d. Early urinary frequency, urgency, and other urinary symptoms
e. Dysarthria, dysphagia, extrapyramidal signs

f. Behavioral and psychological symptoms

III. Features that make the diagnosis uncertain or unlikely
a. Early onset or progressive worsening of memory and other cognitive functions

b. Absence of cerebrovascular lesions on CT or MRI

B, BFETVWINOHETHRIET 5.

NSRRI VS o A3 E O IS P RRAE DR 8 % 6D 5
Do L DHELHMTH VY, 57 FWENL BT LLHET 0
FIEEMERNIE BLIOLEAAEREZHEMET S
Binswanger BN ZEICpHH S NS, T 7 FHIE, HEREW
TNHEWMBO/NIEREIRENT 5720, ZOREIRE
THEIRIC AT LT B, 2000 4F, ARELEEAHE S Lz NINDS-
AIREN 7—2% ¥ 3 v 7 (1990 4E) ® X »/)N—Td - 7= Erkin-
juntti i, & 0 ¥H—LERRBEE L BT 5 MEVEFRAHE O #
BE UC [RETFIMmEMERANE] OFELZRB LY. SVD
137 DRI AN MEVERRAE & B L T 525, BEIZH
g B/PMBEREESHL TRV EICEEILETHL. T

I U A FIMAERE SRR & TR & 9 A /NI SR AE D18
EThH), HEREZ LD LZHIDOOT IO FiEEIZK
B BEANMEICRF L TwW5. &R 3HER DT, LAER
SN X BAREGEPE M PERRAE, o I A% B A\ & 2 i A I
PERBAE, BEVEMEERANEZR E05h 5. S 512, #Efak
MEERHIEE LTEMEET I 04 FIlEiE R Cerebral
autosomal dominant arteriopathy with subcortical infarcts
and leukoencephalopathy (CADASIL), Cerebral autosomal
recessive arteriopathy with subcortical infarcts and leukoen-
cephalopathy (CARASIL), Retinal vasculopathy with cere-
bral leukodystrophy (RVCL), Fabry 5% EMNZBIF 5N 5.
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Fig. 1 A schema of mouse chronic cerebral hypoperfusion. The bilateral common carotid arteries
of mice were narrowed (bilateral common carotid artery stenosis; BCAS) using microcoils with a
varying internal diameter. Depending on the diameter of the microcoils, the survival rate (A, left)
decreases and cerebral blood flow increases (B, right). Compared to the sham-operated mice (Cont),
the BCAS mice showed white matter lesions consisted of redundant nerve fibers and vacuole for-
mation (BCAS). Magnification X400 (2004. by Shibata et al.) [Ref. 23, 24]

3. RETIMEMRIMENES

SVD O Wik % Table 2 1R L727. SVD Ofi% 2§
YR v =R, 1894 EICHis &h, Zoiiskid
KA OfEFEE T3 5 Otto Binswanger O i $k12 A %
ZENTEDY. P, BRI OBIIRTEIL, FRUEZE - MITEIEH
BoOREEZENM, WNERMA - TAORKZER ERE TIMERE
FEBET LN, K EIZIZITER CTho e 2 2R 1L,
B AR WAL 12 N3 % % 7 & L T encephalitis subcorticalis
chronica progressiva D&FRD H & 12 L 72, 1964 41213,
Jellinger & 25BN ZFr 23D &, progressive subcorti-
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AL TWADHO, 8512, 1990 4 Bennett & (XM
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FENTH 275, MEKCEDET S % 720 HEHRE O 12
HEFRORH & 72 22, 2o OMBIIRE I, &5 I0E % I
OREMBLE LTRIET 5720, HEWEL I 7 FEEITEE X
BATA ULEORERZERIC, AT v A —RHHEL %
%5 7 FIEEMRIMEERMHL, SVD 0ams A SIS &
I oTW5b,
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DF Vi EOIFRNARER DD 5. HEREIRETH
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Fig. 2 A schema of the pathogenetic mechanism of SVD.
Small vessel changes may cause its occlusion and lacunar
infarction, whereas loss of vasomotor reactivity due to fi-
brohyalinosis in the small vessels may cause chronic cere-
bral hypoperfusion in the white matter. Subsequent glial
activation and BBB damage are likely to induce neuroin-
flammation, and thence white matter lesions.
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ROZBTFHN LY. RATREECHE T EES R 2 5 5ET 5

FRER#EE 50%87% (2010: 8)

At o} =st- )
W,

2D R, EFEFEIICHREE 20 2F

5. BETMEMFEDRIEMRRF
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WK ok, 3 7 a2 TiEtE, 7 A ez ) 7o
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5 e, HEBREORE B SN, $ 72, HERE KT
LB Y v 2 R, I ) U ERT S I T) UMM
FH (MBP) 1 MMP THR S, 2 OiGHEIE AN R 5
TIH#ET 5. IFHZ, MMP {2 KT 2% MMP [HEED
5, MMP2BIET-/ v 2779 b B I%) & HEWREIZN
flanz?, DLEORE»S, BRI X > T7 ) 7l
MIEHALE NS & & B2, MMP2 iEMAL, LB P oo s
BET. X570 THIR»SKEEY L AL R T
V=S TV ANPHREEN, FVITFFar7) 707 R N—
VARFET HEHEE SN TwD (Fig.2). SVD 0EE
Jib6 %2 e B B T MMP2/3 2SI L T\ 5 & OERH 5
Y ZORHEEZFRTLLDOTH .

HEREERHETH > THOEEREISRAT 213DV H
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ZFNTE, 0L HHERESMRREREO KT & 25 D
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HEWREZET S 124088 %, BANED 5\ id X\ —F vy
ZALDHFMIZE 5 THK A 2BIHT, RV ITELE Y/
GABAAZHARDIH Y FTHEIVIEZ LV E L BV
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B. Parkinsonism

Fig. 3 Statistical parametric mapping (SPM) analysis on the relationship between clinical features

and decreased neuronal viability by [11C] flumazenil-positron emission tomography (FMZ-PET).

Among patients with severe white matter lesions, those with dementia showed a decreased bind-

ing in the the bilateral frontopolar and frontal/insular areas, the left temporo-occipital border ar-

eas, and the left marginal cortical areas. On the contrary, those with parkinsonism showed a de-
crease in the lateral striatum (2004, 2007 by Ihara et al.) [Ref. 35, 36].

Neuronal Dysfunction

Brain atrophy — Cerebral cortex

J\

BBB dysfunction
Glial activation
Neuroinflammation
Apoptosis
(Oligodendroglia)

— White mater

Myelinopathy

Fig. 4 A schema of neural network dysfunction in white
matter lesions. Axons are damaged and neuronal soma
become atrophic and degenerated by retrograde degen-
eration, when the degree of white matter lesions progress
to some extent. Dysfunction of neural networks are partly
accelerated by cholinergic denervation.

PET THESHBANOREERZ L 57299, 25, JBAAE
TR Z I Lo &2 LA HIc B VT, —F
UV Z A LHETIRIMIBRERICBW T, £4HEROEKTH
AL bz (Fig 3). TOHEW, [ RO OB EH
ETHo THHEBENTRIKOEOMERELZ Z /2L Twb
CEEEWRT L. X5, bbb KB E RN T 50
VAR E DS VIR DUF SR CTH B VA 2 R HIT 5 1
WCHEHL, 3V UGB E S h o WhstEE BEt L
7o, ZOfER, SVD TIIREREE & R LT3 kst ik

DEVIZIRERA LD SN, D EORREN S, FEREL
B A REE L Co 2 — 0 Y OREREF SRS L0 L
Zzonb (Fig4).
HEIRZIELT L ME 2B Cld ke {, WEDMEITICL
o THIFEEEZETS. MR AR ba2Aa¥—7T, HY
FREETBALD NAA/Cre WASFRAERRE L HB L TIKT 3% &
DWMENDH Y, MREEIHEITT L ICONEREREE 2o T
CHDEEZHNZ®. WZREE IR L72WEE, MRIL
BT vV VEE CRBEEICRIN SN MR H Y, EE
Nave 5 T iAW GICILE LT, i > v Vvilifgo 25
HEEIEERE, AR EL I Y RBCHB L BT
639>.

6. METMEMIEEEL 7ILY /N1 7 —ROBAIBH

MAEPERAGE & 7V YN < — RSP 2B XKD
LY ERTHY, oL LUiE~ND7Iaf F
AL D RIGBEREELR EAHEMEN TV L. TN
A< —REBEWMTIZT I T4 FIMBEREHD 70~100% & =R
HEDOLND. ZOUhAE LB IAE R 52 B B I 12 RS
L, HEMEIIKIZE AL Lawv. 7 3a4 FERE,
ZNARD B E/NEIR D BBB % B L CRBAIB AR T o )5
W7 51320, Wlike, PZEE A U3 <, IMBERH I S i/
I (Microbleeds ; MBs)®, 7 €T i, CAA-related in-
flammation', Bz B f#/MEZE (Cortical microinfarction) % #
Y 5. F 7o, BB CIMERAE % £ U5 - DR ol
WMETZ2&72L, AEREOERKE 2R 5.
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Table 3 Differential diagnosis between SVD and Alzheimer’s disease based on pathological and radiological

findings.

Subcortical vascular dementia

Alzheimer's disease

Site of lesions Cerebral WM

Core pathology

Small vessel disease

Cerebral cortex
Senile plaque & Neurofibrillary tangle

Pathological & radiological findings
+ WM lesions (degree)

May be severe

(location) Periventricular & deep WM
+ Lacunar infarction Frequent
+ Microbleeds (number) Frequent
(location) Centrencephalic;
Basal ganglia, thalamus
+ Cortical microinfarctions None

+ Hippocampal atrophy

Less than moderate

Less than moderate

Rare in deep WM

Rare

Occasional

Dominant in the occipital lobe;
Subcortical area

Frequent

May be severe

WM; white matter

SVD 13 Z DB RARETEOR M E & 57209, T
INA T —IHE OENAE AHEIC R D, HIBFT R S A
78R % Table3I2F &2, 7304 FIEREICED %
9 MBs 3R H - BERESEFC AT A 98D Y, EE O
MEETHRSNLILEE - HIRR EORETHBO b O L5
MBI Eo>Tn5b. FEM/MEZEILT VY NA < —JFIZHE
BT, SVD TIZIF L A LR L DRV,

TVINA T —ROHEREE, ERROXHIIEET7I v
A FIMEIEIC X 5 HEIKHEERDRN EZ 2 5N 505, 7T —
EWMOMEBHE SN TS, SVDIZL 55 &, FEEHY
IRED D S BEDBRCEHIAND 5. HEEEMIIT VY NA
Y —IRTREET, SVD TIEPEELT CH 5. MEMERANE
THBEMDPALND & OFBMED D 503, 15 ZEH L
¥ H OB BT CEBRINC D HHATRETH Y.

7. RETIMEMRREDEE

SVD Tix, HE Vo B TElilEO B & Plil/MREED
WGP — R TH D, ANV T AERE =L TVEYED
H 7z Syst-Eur 3#%°, ACE BHERERY Y FFY VI L B
PROGRESS-dementia 7%= & Tl, 15 O REERLASBHAE
DFIEIHFNC —EREANTH 5. Vo lF), HERE M
HILE 729 2 DLW, Hulil/IMEEDM LT %2
BEICEH L) Z TLELLTEET L. 2odd v, i
BEHREEERZHbEd b, HEEHES SR vwI T 2
T — VB F L, ZEGRPL) OFIC K B IMEE B A
HERZORMELHEST S EOMERH D, W5 212
SSRI, HEMDETICIZVEDOEB T~V 7 VY, EERERL]
BRI L TR, 727 L b=V EDORTAD» A,
VEROIT v v, EEBPUBARIER EAMERINS.

MAEERAE CIEEREZICL 23 VHRZROBEND
D, 7EFNVaY Y IRAT 5 —EHEEIANTH 728D
HEDSD 50, ARG IZDAETIEA LD SN TV R,
¥ 72, EfEMEmEEEEAETH S CADASIL T7 & F v ay

VIAT T —YHEEOFNEAGE S e b o 72 5D BE
TH AT, Zofl, BRABRTHRAESHE S T34 &
L C, NMDA ZHRERECTH 2IEMA~ v F U 23dbiFoh
LY, bHRETIIREKATDH 5.

8. #&

B

MAEFRAGEE TV NA = —ROBEFRIT T3 F 3 RHE
LR DOD0H 5. EETIIWMBIMIZLZ T VYN, < —FREL
OIERY, T YNL 2 —{FOEHRKT- & L TOEEEE
WAEHESNTBY, MBIRED Y5 b d TREMNE %
RETHERIHESNTWS. SVD X, FRIEGETEOR
BERTZEDH DI LN0, BHRIEIR, R, MRk
DERECTIVINAT—IREDTRE B %) T LHE
ETHh b, kI, VCI OBEEIFLEZ T EHICIE S h7zas,
Hachinski & 1% VCI # VCI-ND (VCI-no dementia), §7% b b
MEEDFEEIZE 5 MCILOBKRTRFICDBVWTEY, Wi
NOBERTL VTV EPITEENLETH 5.
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Diagnosis and treatment of subcortical vascular dementia

Hidekazu Tomimoto, M.D.
Department of Neurology, Mie University Graduate School of Medicine

Subcortical vascular dementia (SVD) exhibits relatively uniform clinical and pathological features among vari-
ous subtypes of vascular dementia, and constitutes approximately half of vascular dementia in Japan. This sub-
type is further classified into Binswanger’s type infarction and multiple lacunar infarctions. The former is charac-
terized by diffuse white matter lesions, and the latter by lacunar infarctions. However, the both have common pa-
thologic mechanism related to hypertensive small vessel changes. This paper overview the notion, clinical fea-
tures, pathogenesis and treatment for SVD, and also refer to the recent topics related to Alzheimer’s disease.

(Clin Neurol 2010;50:539-546)
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