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bl

EE EE, BOBREVOIEENMEHEZESD TV, BIOERIE, REEOBRR, DABEOEL, H17T
BELEEREL, TOREOBEANIZBTHS. BMER, BE BRITIHERPIFFIELZVOHD
mE%#E9. TO>5, EHOESARBRE VS HaEEs, KK, NEEICLSZZEYPOBRHEEVS#
BzHE>. SETHHL LS OEREE/IMERTIE, FRHHEBOKE FEOEHELEDHS. Chid, B
BROBHEEP, ARMAROEZRICSZEMNEORETLE2V0EHIREDHS. F&, NMIEOREER
BAEUFEMICHERASNZICONT, MEFBAShZ ZEPBEFENS.

(ERER#E 2011;51:399-405)
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FUBHIC

JEAE, BN/ L4E R cerebral small vessel disease (cerebral
SVD) & W) BEMEHZEDOTVWAY. ZOSEER, ko
Binswanger %%, leukoaraiosis(LA), lacunar BigE7 & DR
BT 2B THE. CNODOEEE SVD LBHT 55
Fld, WBTIED focus & HE D H/NIE~TY 7 b S, o
ANIE EBUMEBROIRREFIIEE €52 8 IXH 5. BIKHE
A5 b SVD XM DTS, FRAbERE, TR 2 &L B
T I EDIREN, FIEDOWTEDMY] & TSR O A58
THHY,

bEXY, WoMIEZHICEEIVNS ZMELZETOT
7w /NI AYE 3 I 12 1k R Bl IR —3 B ik — =5 A i
HE—TMMESREIREZ 5 (Table ). Zh 53208,
HERCHNAE, HEL S T-A52 & %o TV B, & 5 ICBHINMAE 1 HE
BB (blood-brain barrier : BBB) &\ ##E# >, MmA
T, EANMAE 3 RE 2 A U 72 B 928 0 Z B ok AR %
FEOMRIEATRIZ E N T 29, Zhe oL, SVD I,
/N E O RER, MR R 3 2 5 LV iRER
DHAEST 2 HEME R R, L L, SVD OJRERTFICBI LT
&, RERVIOEAZ . ARITIE, SVD 3T, /i
BEOEFENOWGEEL, ZOWMEPT R EZHEHT5. S 5IZHEKFD
B 55127 5 72 SVD IO W TR L 72\,

1. B/ EHEINZNICEAN_EL DD

R DMEDIEE B D F

—RECEIIRIE, B S, RN, JRECHE, PR D
LR AN S, SFEAHILRE & FLEHEE D S 7 B hE, & 5124}
BEEEAR, AMEZ S % 5. Lo LIREIIR T, WREPMICRBATE,
AMBREEAR S 2 L, BRI (leptomeningeal cells) {27 <
Bbig?, WMEROMNEMITEREETH D, WEZHINEEIC
%4+ x 27 ¥a v (tightjunction) 2K L, claudin
VR EOR R EA- BT 597, KB collagen IV,
laminin, collagen 11T 7 &12 & 0 M S 5 Ml & B & 0B
RS 2 BEIROMBBYVEETH Y, diketk s, IEdEkitto
EHVAH Y. WEOHBIIEL I, hice7ve VB—7
U5t h YEERP SR SN S, NEPEMK I elastin
A& D), FEIPHOBTERHE, BERRHE S & 12, il
AL WEZHEGT 5. WD FEN L BEEROME D
5. PIBEPEARICIE elastin B4 H T % fibrillin % &2
L, TGFB R EDY AL M H A4 V&, MEBENICITRETS. F
W #95 H B 1% o-smooth muscle actin % F§3H U I3 o I 12 B8
545 & 3k1Z, elastin, collagen 7% & DML % FEA T
. MEDOEEIML 2512200 T, HEMHAMIEEI L, B
7 UBEMINEZ R 3 % JE B AINE (pericyte) ASRAES 5 & 91274
B0 N RN, R R, M OFAET D IR SIS
:[‘{_-Ef‘gz)g‘: 2: & %7)10).

i, #XBEIESIAR (pial artery, leptomeningeal artery)

INEIIRIE A LD, ZOBEFEE R L2 DBEED 40~900
um O/NAEN E AT 52, KILE & BEO/NILE dm# &
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Table 1 Anatomical differences in the cerebral vessels.

UHEAMIES | UEHEAME | RERKBEEIR HIBHIR B A LA 2 R
JliIKERES 900um > = 100um > = 10um = > 50um = >
iR SCL + + + - - -
I T < DT IE CHWBEFHE | Virchow-Robin ¢ | ) 7Hila | Virchow-Robin J¥
SR + + + - - -
HVREPEAR + - - - - -
I A - + + + - -
P A + + + + - -
Ji Bz - - - —/+ + -
A BEEPEAR + + + LR SRINRIEES -
PN I + + + i 4

b, PRI, FEECmE, M L2 ISP A S 7 2 I, $i=
OFEAaRE & FEIER D S 2 I, S 5 HRBIEATL &
AR O % 2HMED S % ) FEEOMEIX V. AHEZE X
R BREEHMRT % <, MEMRT T D BERIEIC L - TRS
MIZZHNTWD, RO 100~200um O/NILE L, £ D
MEFFEARIC L A/ EZT 299, /2, WEEHOPE
AN IAFAE L 7210,

#HEAR (arteriole)

MR DIME L, BHSEE LG L 50um Fi s OMBIIR~ &
BATT 5. MEE A D MERZ, B E OWIBEIR 2> S Bk
FREWICERYIC A ) MEHE GRIAELEEH  superficial
perforators) &, HMEIBOKBIIRD & BIERZ I M)A 5 MAEHE
(VEERZE M © deep perforators) E I KB E N B2, FEZE
e, HREREIRZ & L v A, 5 E LR SR
IREEAIEAT U CRAS 3 2 M RE, BRMBIIR 2> & BRI HRS
TAHMBERICKINENS.

FAEZEM I, TORERMIS CTRE, HET, HE
(BOREIIR) \CH)5E$ 2 SASEIC PG, X5 ERIZE
FEPEFEIIG UC SIS B, B, E T ICaT 5
B, WEZKAR GEiR 7 & — ISR D HBUT 5T 2 ) 12098
L, Oz &b TETH LY. —HHEBRIZ, REE
TTIAVIRICEEATLOY, 208, LEOSH: %72 L TR
FREPER LY EEEET 29, SR, KO TE.
SAMNEICFTHEATTAb0E, MEIOMED?SH#EA LK
RESEACLRIIHE A M LR A9 b OPHFET 5.
REPGE AL, B CTHEARBRICAT 2D DbH D, 5L
BALNAEEYIRTRIRBEE TES L ONL WY, KKK
HTOHFINIL VDS, WETOGIR 0.

FHEHAR T, WREAEARDSIEEAE RS 72 D, S AN & N
HHLASE 129 L myoendothelial gap junction % $ 5%,
S5, MEORINGIIHREEEMEOREE 2D, BEHD
7)) 7EERE (glialimitans) & ®RIZ Virchow-Robin space
(VRS) &) 2[R 2§ 5202, VRS (3 FAFLEMFL & S
ZERLT I & 2 5. FRAELZBALTIE R BB TIE VRS
BB AEDTRETFTTARED DY, —J, EIEHEHIL2
& DNk EAILE % b B, F DRI AV VRS % #:09.
VRS I EFZ DM/ L7z A L, ik B b 79 2

L, 7'V 7E 5B & S I O ZE AT H§ 5 X 9 12
%5202 La L, MBIIR T8 e 4 2 P & B
DA, 7)) TR E NEMIEBAEICHET S Z Lidaw. &
O EDEMIMNE & OKERMETH S.

EMME (capillary)

BBBIZTOERICEVER LTS I L% DM, boL bikik
7% BBB % Flo TWADIEZT DO LNV OINETH 5%, EM
M IR N % 87237, BB NG, SRR, J&
FEAILZ THEG S % B0 10um MU O <, 2o
) 7RI TR A2 FND. FEHIIEIEERICHC F
N, ZOWMEICIERELLZIA VYo varzhid
5. 94 Mo x vy ya ORI 20 A,
FERMIOER % S SIZIRERAHY A2t 7)) 7RO
FLIERE & NI O FLRBE & ORI IE, X b THWZEREAS
FHETHIE DD DA, WEWGOEEEI /G L7225
(fused gliovascular membrane) % & W L VRS X ¥ % 5
522 - Fused gliovascular membrane Dfissfll o4 fE %, 7
VT ERBEERERT S 7)) THBOKE (endfeet) HEW
BBB OB EE R &EEZ R LTwaY. Zor) Tl
CAERMEYDH D, REEAETRIEEASZ L %25, Zhb
OREE T TR T E iz, JEEHICTEMILE % &
L5ZEICIEBRAED 5. S TOHZIEZDEED 10um
PUF, 4713 50pum PUF, M4 B PE % #7297, &R0 P
Mg, WA E R &, AR S i T A 2 2 HE L
5.

JE R AR S R & A e C mural cell (BEMIRL) & IFE
EhY, BHINE 2 RBOT2MBTH Y. WMHEE D o
smooth muscle actin Z %3 L, IUERES) 2 HDo & v 9 Ll
TR EFRD. Lo LIEHAAS0E 2 2R IR &< o
Wk U, BB A R Al Y, MR & 4 F Y v
Y va v RICMEL, WRIET 59, AN EMINE O
XA, BBB OJEHEL, BEREICAD b TEY, o/t oks
M) E L THEASIR TR, L L, Bz,
ZOREPSFETHIEITEY, SOHICHEN R~ —
=K, WIS & o oM EFR L T B W REMEAS
HHW,
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EMMEHEENR (post-capillary venule)

EMMBEIZHEA L CHIRE 5. CORMOEHIIRTD 5
post-capillary venule &, FHMMERAMPIE S 5 86L& LT
HHEZELEDTH L, [EFD N MNE & R S %5 (13
HWIZ L o TRABOEEMIL) 7-0BMIME LHBIR & DX
BN L2, B & PP OFIE L, EoIMER
TRHINS.

2. Fpiv| I ERRIEDRIE

ANIER & RIMERORERT S LY, Fht s
BHEBI BT A B R, 2R ERY D 5. — I/
MEHOHRIL%/RT S & L T fibrinoid necrosis, lipohyali-
nosis, arteriolosclerosis, atherosclerosis 72 DO FHEHMHEHN
L0 ZNLEDOFREICOVTETHREHT 5.

Fibrinoid necrosis & lipohyalinosis

MF 3TN D 40~300um DOBYIR O MM RE D —ER 124 U
724k % /R §. Fibrinoid necrosis 13+ & L CILiFH O &EHE
Ot fibrin 205 7% 2 HFBEOWE O &, MRS OB
Wa/RY. Hyalin(e 7V Y8k g~ b F2) v -4
VY T ARSI IS BRI LT D BT H
D, WEONEWEZRETEHDOTRERN. AT IFI) ¥ -
T T R T A OB R, F o/ — Rk
TLRDENBH, THIEEMTHFORRUIE Chiw
Wi & B IS O 2 B A, WA OB &, Z D
B E LTI A 5 Twab. £ fibrinoid necrosis 255
V), fibrin RMFBEHERADL L2 5T Y HWEOERE
L 4. ZO%E»EHE S N lipohyalinosis & 7 %1223,
Lipohyalinosis Tid, &7V YW X collagen (2 & X #fth
D, MERBEZ X DY —CHBEERIREE 2D, U2 lipid
EALAHIILZ A L5 (segmental arterial disorganiza-
tion). 2 F D ERAE D> 512 fibrin 12 & - THK SN 5 fibri-
noid necrosis & collagen |2 X % hyalynosis (&, BI#EIZX 5l X
ha®. £72, 2o, IBETEoRIEEZERE LT Y
FHELOMBEIHESNTWEELTH Y, UK, 57 FH
ZEDOZMEWFT R Cld .

Arteriolosclerosis (#MEhARAEL)

SVD DR ¥ % $#o 1 5 5% & L T arteriolosclerosis 7%
H5BH. ThiE 40~150um OMIMETAHAEDHNE, €TV ¥
R E OWAT & 5 MERED — KR B TH 51220, Ptk
MR, “FHEmiie ozt & HE(L (collagenous fibrosis) % & &
5. L, E2IHEICH-> Tw b 1§Id4 %\, Lipohya-
linosis & DAHEIL, RS, BFTELDOENTH 5. HHHE
L LTEDEBRIEDTTHED S 5 2 LRSI D. b o
ELHMICALDOLN, NEOIHFHMELRLIBLELRLIEZHETD
5.

Atherosclerosis

200~900um D IR K X 2 IME Z WL L L, 55kE (junc-
tional atheroma) %@ DFALEB (microatheroma) 12 &
Db, NIRONE & 35l NE~OIEN OFRE, MR
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D, AVATU—VER~YI/UT 7 —VOEREA LD
5. COFRITRNEDZR EEIE %

Zh 5 DREBOMRHPEED,

IS OFEEBRIE, HL FTH 40~900um OEDIME, W
RO H 5 15, MEFPAED D 5 11EOHREETH D, &
MEZEFIC LT 7 FHERE TOWRMPT R TH 512290,
E 512 SVD Tk, WERT L LTBBB O#ifEs Y 222 L
MRS, ML O & R IR RS, Z OFEDMAE IS
FLTHRASONTEZ. LaL, 253 BBB Otk Tld %
<, MBzHNE, WM O#BifE Th 5. KREOHETEN 7 BBB
1% 40~900um OEDIMBENNIFFAEL =\, SVD OfFH 7=
#1213, BBB % 7 % BN L )V O EG O ATE T
H5b.

SVD DOiRIEFFR

X)W ARSVDTH A LACHKEIEML TV
Binswanger % OFF 0 2w BRI, HEHMEE oW R L,
PIEDOHLECTH 5. T OBALIIBEEBIIRICEEE CTH 0, INHiRE
& Jeo 12V earthen pipe (18R EMHENBIP. ¥
52, X VM BMIMAE R O MAF O BEFT R & L C, cap-
illary collagenosis, venous collagenosis 733 (T & 41 %1733
IS TIZ/NLE O PIMEND collagen 1 % 1K E 3 5 JBJE
FHEOEREZ A LD 5. B PR OMEIR & MBIHIR O X
PNIHEECTH 2 L EZ o, WFIEFE UFTRE A TSR
Wid 5. B OB R & L Tl string vessel, EAMITL
BOWYLHHITFTH5NTWABY, String vessel & 1Nl %
o 72 RREOBERWTH Y, collagen IV 12 X B 50iEge 2
THAWEEING. BHMIME L, MRS 5 & T ARHhITH
RIDLEEN, FORBTAEDONDHEEEZD. EHIC
BEHESVDO —DDOFRHFAME L CHEHZE D T % mi-
crobleeds (MBs) &, EAMIILE O BZARLMNICHY AE 7z
NEVFY) U EKBT S ESNED . BRI PR E
b H WIS R ZEY) 2 R FER N HER 3 2 A A %
F#o (extravasation)®. MBs & Z O X izAED T ¥
% SR AR ASHL Y A A 728D LitZe v,

L oHEN?S SVD TEMMETEIoTwab I L%
WM 5. EHIMEHFE 4 O FLH CTHZE L extravasation (2
THBMEZRASL. L L, 2 OFEREASINEGR R I 72 IRIE T
T L@ L7721 EH W, EHINE 1T string vessel %
ANTTARLRIHET 20T BZVWEA I »Y. S HICEM
MBI R M PR D IFRDICISD £ 5 %\ & v 9 no-
reflow B 0H 1, ZHIIZREMBONHR I BEET 5 &
ARBEINTNED. ZOBGIE, FEHREIC X ) BMIE A
AT A2 R L, BMINE ORFE %, & - HHIN CRE
TLHELESZRIET S,

3. FE®HEAL T3 SVD 2/ NOEHIEBICHS
NEMBEOEAEEZEELTHH0D

COL4Al #1122 % Collagen IV IZEEBEZ KT 5 £ E
EHTH 5. collagenIV X 6 FiFHD o8 (ol 2*5 a6) D)
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LE3RD oS AELIZEO AL L AR L LT
B S 5Y. COL4AL i 6 FMHD o gD H L D—> (al) T
H5b. o0liZdb)—oDal & o2 LD TZELEAMEZ
L, $XTOMBOIEERICAIET 5. A%ETIZ COL4
AlDI ALY AERIZEY, ZFEORAMEDSTLEE &
DIKEOME & Wil X 723757 et B E g
Kz LD, RRANTHEEZALD RV LD H 5. FREIR
R RARESRICE AL D, BEOHTLAZAL
®, MBs b#5 8, MESEFEMEORNEIIRE 2% 4 4, B2
2~3HBETH LD LT R, B, HRORE % I
HRLDODBINHY, BREIBLEETH 5.

Retinal Vasculopathy with Cerebral Leukodystrophy
(RVCL) M, B2Jd, TERERME, HILE 7% &0 BMIME 0K
D% REibE & 73, —A&§ DNA 5% CTd 5 TREX1
OWRMEHZ AT L ERIZL S, WO REEEEMERE
BTH2Y. WBIEE HEREZ LDV, ZOMIZ, BiE,
FUE, Reynaud G % & b 749, ATl S WidhEN:
BALZ LD ) JEEMRORELZRTIENH D, REOHS
DIRBENTWVASY, BEREWE &2 TREX] ORERE/RIER!
BERTOREREER, BHENTUEAKIIFOAIKILE
& 72 HEINGE (Aicardi-Goutiéres Syndrome) % & 72972,
F72H HMOLEFMEONT uESRIEHEEL) T =T
ARIET B ML, 7 AV ARG B Bk & LT
AL ENO—ARGZERICT LIRS vy —T a2 FEL
BUS$ 5. TREX1 3l &N O — 4484 DNA Wik 2 #H1b3 %
LKy, AREEBICIVERINSIMS VY -T2
O Y OFBEI L CHIBIICE <. Z o720 TREX]1 OB
RIS vy —T7cu v ORBFEEVEBIL, 18
P AV R RG22 KB ES. RVCL & 2729745
R TREX1 Tld—4$H DNA 5 #8135 E L T3 2%, M
JaNBAEAZEALL TV 51,

MR, PEEEEETEHO

Fabry 9% Tl a-galactosidase A DRIFIZ X Y, ZDIET
HHZURMN)TAINVET I NREDRAT 1+ ¥ THIRE
B3, A5 OFEEAR O M REO N R & i il B R
%", Fabry 6O FHEHZ & 50 UL LTIz eilici L o
5, M REIIRR AR E S 3 <, BKEIR O 117 R4k
RERLEDDLZENDH LY. JHEMFLE LT, Z7a K MY T4
INVET I R EFNBEMRICERL, 2otz 0&Bz
LINBEDSPZE T A8 AE 2 T &7z Lo L, FEEihiia
DOREEIZ X 5, 1E O HBERETRE R ME KOOk EIC & 5
THEEDIEZ 5N TS,

CARASIL Cerebral autosomal recessive arteriopathy with
subcortical infarcts and leukoencephalopathy (CARASIL)
X, LA, 7R, ZREHEHELZRTEREESEEEED
SVD TH» 5™, WHEEMITIE, B/NNEONERE, FiEih
HNE O L% & & o, WHPERIL splitting B 23, L L,
EREFAEOREEFRMIAL D2V, ) vy 7uFT7—+¥
Wtk % > HTRAL OMREIRIC L D, PRI R T
o b L BHEICBE 532 TGFB 7 7 IV — Y 7 F VIt

ERREHES 515675 (2011: 6)

HELFIET 5 LR S 5010990,

EMME, FEHRROERR FEEZEEETIHD

CADASIL Cerebral autosomal dominant arteriopathy
with subcortical infarcts and leukoencephalopathy (CA-
DASIL) i%, Notch3 DI AtV AERIZE YV VDEBIEND
W pAMEEREERETH S, MRI T, VE MBI
DBLIRLAIWMZ, £8D MBs & 28, FEM, HEICA
Ln. e, WEBIIRZ PO & L7z Al o E B
granular osmiophilic material & \»/ 1% Notch3 H DL
WAl 5%, SEEHMIE RS L, 8, mEEp
WEZIER S 5%, Notch3 DI At v AZEREZHOEF LY
A DFFNTTIE, I IL, TMIME~D Note3 Wil Ok
& BMIMAE OW A & HE SN TV Y,

7 I A K7 ¥4+ ,8F— (Cerebral amyloid angiopa-
thy : CAA) IZIMFEN: & —EBEEEOWAH SN TW B, —
BEREOWIZ AB UNDEHDERE AL O LWHH 575,
FEARIT AR DSBS 5. SN CAA 3E#ED 1~43, 7
WINA R —JHEBOIE L BHEICA LD LN LY. HHE
MRI CUOF AMOHERE L, MIEHIME AL D5, MBs
FREHEBRI SR T 50O TH 5. KRR, 52 E
BROMBEIIEEE A LD, & ICHFIILE» R, —
W, HE T OBRNOREIBETH 2. (ILET 5 AB 1T
HEREZEZ N, TN, TOHMICESLTwL b Lk
156

CAA X, BHME~NOERZ TR ETSHHD (CAA-type
1) &, BAME~NOERHEZ &b hbi\v (CAA-type2) D
KRB EN 57, CAA-typel & 7 VI £ < — 3K B E,
APOEed 7 L IVERA# 2% . CAA-typel TiZ, AP42 75
M8 ORI L, MRS L Plaque #RIC%& D,
TS 2 L B X% T 2. CAA-typel, 2 3412, /G
MR, MBIIRTIE ABLO AR E R D iLET 5. #iatE CAA
T ABA0 AEERD D DAL . TR HMIE & SR
OBFE, RIEBE, SR E 0, FEHAOEE, 2 LTHIR
BOWHEIZLY, Wb “double-barrel” & 7 %%, M
PROEBMESAERZ LT & b v, S OITHUNEIIRE 2 K L
WML D JE A & 722 5. AE T L2853 5 28, HEEE )3
oML CE XD LD E T 52 HETI DL TR
NI OTED LR $TEINZ e s b #EIND. AP
DRAEOKF L LT, WMEEOMER O HRE & oA
BRI Tw5. IMEEOMEWIE, BMIME OFLEENE, B
R D> 755 MU e J] B 0D B G IBE % {40 o THEIE S 5™ el
NCREASNGMINI ABD, ZoRBEEZEbIIEH ST
HENCERTHE V) HTH B9,

YIS

HAEYE SVD ORI, /ADMILERICIE, REREIEZ &%
DYEDVAT DL ZWFIRIE LTS, S THIWL
72% { O#EREM SVD Tk, FEHMaEOBE, PIoZ M
BHREDDZ NSV, hEOZENZ, M OIGHTED A Tl
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%, TIEANLEEROBEN D BEES 25D 5.
F 7L & OFRRED AN T B E LS AR LS
BENBBBHREAEZBI LTWAMRELELH Y. Zhb
DL, IREDOWANORIRVEZ FWI L ) 2 W HEMED D 5. EiE
T SVD OFFTICL ), B5 320 TrHOrER>TET
BY, 4%, oSO FVED 5L OIS
5. 0E T OHEBOMEIENT X 72 KOBHIE, /b
TEBRASES IR REI 72 ¥ AT A CTh B 7%, WFZe LA
ENTIhdoltild b, LarL, 20FE L — ¥ — B
Bl EMMERZBIERTEL I N ZADIEL DY, OB
BZE DD H 5. 48, /MILE ORERERR AT X 0 FHANC R
ENBIZONT, FEDVEHINSL Z LIS,

X ®
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Abstract
What is cerebral small vessel disease?

Osamu Onodera, M.D., Ph.D.
Department of Molecular Neuroscience, Resource Branch for Brain Disease, Niigata University

An accumulating amount of evidence suggests that the white matter hyperintensities on T. weighted brain
magnetic resonance imaging predict an increased risk of dementia and gait disturbance. This state has been pro-
posed as cerebral small vessel disease, including leukoaraiosis, Binswanger’s disease, lacunar stroke and cerebral
microbleeds. However, the concept of cerebral small vessel disease is still obscure. To understand the cerebral
small vessel disease, the precise structure and function of cerebral small vessels must be clarified. Cerebral small
vessels include several different arteries which have different anatomical structures and functions. Important
functions of the cerebral small vessels are blood-brain barrier and perivasucular drainage of interstitial fluid from
the brain parenchyma. Cerebral capillaries and glial endfeet, take an important role for these functions. However,
the previous pathological investigations on cerebral small vessels have focused on larger arteries than capillaries.
Therefore little is known about the pathology of capillaries in small vessel disease. The recent discoveries of genes
which cause the cerebral small vessel disease indicate that the cerebral small vessel diseases are caused by a dis-
tinct molecular mechanism. One of the pathological findings in hereditary cerebral small vessel disease is the loss
of smooth muscle cells, which is an also well-recognized finding in sporadic cerebral small vessel disease. Since
pericytes have similar character with the smooth muscle cells, the pericytes should be investigated in these disor-
ders. In addition, the loss of smooth muscle cells may result in dysfunction of drainage of interstitial fluid from cap-
illaries. The precise correlation between the loss of smooth muscle cells and white matter disease is still unknown.
However, the function that is specific to cerebral small vessel may be associated with the pathogenesis of cerebral
small vessel disease.

(Clin Neurol 2011;51:399-405)
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