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1. ®HF

& - BA9] 15T MRI& Wi LC, 3.0T MRIIZ, BfvvHim (CMBs) OffHgE
(BN TV D, ABFZEIEL, 3.0T MRIZ AT, MZEFBEICRIT 5 CMBsOE &,
fERREF, & EALZ T,

[FiE] RBdzarh 384 & LAM LLNICIER 2 %17 722,003 A D FBE O EERAUFEH. /&
BER 7. CMBsO¥k & (i@ ICB L CEERBMIT 21T > 70

[#55] CMBsiZ1,025 ADOBE IR Dz, CMBsOH L 15,829 T 1. Mk 2= H1
239,41018, HIMPERMZE 36,4198 T - 72, CMBsid, sRAMHREREE (p <
0.001, OR=1.514) |, EILE (p<0.001, OR=3.145) . fMZH DR (p <
0.001, OR=1.782) . B LU DO HMMMZF (p <0.001, OR=2.066) &BfE L T
Wz, BMZEHR FEE BT O F AR R EE O A FEIXCMBs & BE L TV AR o o, B K
ZHClX, small vessel occlusion T, HMMEMZEF OBEFE (p =0.046) . CMBs%
4 58BEK (p<0.001) . CMBsO#¥ (p<0.001) REh-o7z,

[#55%] CMBsidsmall vessel occlusion % < B, FICHE MLENEERER Th -
7zo CMBsDRAEZTRIT 272006, EUREERIENT - /2 LTl RiEL

BATLLEND D,

2. WFFEDT =

CMBs 1%, & L 7z BHEILE 2> & O 072 AR IER DS B S~ 2B T, i L7z
RIMERDMEFEFE O~ 7 07 7 —VRNIZRDAEN, ~EVT U & LTEEINZIR
HETH D, FEEN MRI T2-weighted gradient echo (GRE) <°. susceptibility-weighted

images (SWI) TIREEHE LT SN D Vo FRMERFTHIR & 72 2 BihE L 7= il Bk D
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WEggtEIL, NEMREEEIC & b ) MEHRAHEREEDORE L L v NEREIZR I 2
ST THHEEZLNTEY, CMBs (X, OWFAMEIZIANR Y 2O AN L CHE
MENDHHA N v 7y a U BEE RS HKILO—/IZEE 72, CMBs OJRK

ZE L EEEECHK T X v FILEE CThH 5, MiRER L LT, mifErm

g

i}

BEE MZEH, 7L NA ~—JR&. cerebral autosomal dominant arteriopathy with
subcortical infarction, FHEMMIE. L OMERIC LV AT D 29,

4. 3.0TMRI RIS S D K HI27-7223, L.5TMRI & ki3 % & | 3.0T MRI
IXEBRED 2 %, BENS4FM EL TR, HEREHE T L BEAREBRZ TG X,
CMBs DOREHNES 1725 99, 3.0T DA %M L7z CMBs ORFRRIFZEDHE 1T 72
<. 3.0TMRI ®ZZfEH L CMBs Of#EFtd 2 2 & T, RkEPN TV DU RICHE %L
B TE 206 LWz, AR TIE, 3.0T MRI O 4% HWT, Rz BE O
PREVFFECERRA . CMBs OFCPEMLICE L C A BN 217\, 3.0T MRI TRt

7= CMBs OJRFZHIRRF 21T - 72,

3. Hik

1. B&E DR

ARHFFEIT TS R R N L B AT SR AT R 8 L R RT Smbe (RERS R BET) TR o

7. ARPRIL, FREmEEZEERICEKR I (EKER = — F:075-01, 075-02) . 2010

F1A D H20144F12H F CICFEFRICARE Lo MR BE 2 RF Lz, ZoHEFIC

BEL 722,531 A\DINZEHFEE D 5 H, FEHMRI GREE§ 4 jifT L T\ 72 B35 132,003 A
TohoT, 2,003 NDERRIVEFECfERE T ABit% LR LINIZAT O 7ZMRIT

CMBs D & AL Z 5347 L 7=,



2. MzEH D53
Trial of ORG 10172 in Acute Stroke Treatment (TOAST) Z3#HICES X0, f itk
zEd X, MRISCSE#EIIRT =2 — % AV T, large artery atherosclerosis (LAA) .
small vessel occlusion (SVO) . cardioembolism (CE) . other determined
etiology. undetermined etiologylZ/338 L 7=, CEOZW % T 7= OB LT,
LEX, Ay —DLER, 324 0ERE=2Y 7 R - REE LT =
— & T oz, MKRET, mERSEMEE R & O o REEE5 o KR O F E o 4
Tole, BB LUK HEFHMmMITHmEMER & L TER L, MM, 56
(CRE T HIM & HERE T GRERE, $UR, Mg, /M) ISHE L, WLT1ER

SCMRIFT L7 6 A 25 O BETE O A 8 2l L 72,

3. BRIRAVRFH

ZFREEk, P~V — (WIFNLETFILT) o, HUERE, BUERE. RIEREREE

ELE, FERIE (FERFTREIEDONAR S L < 13TZ2REFRF M AE>126me/dL. HbAlc >
6.5%. BEFFIMPE > 200me/dL) . ma L AT o —/VIfE (2L 27 o — LiEREDON

g, #8227 88—/ >240mg/dL., U Z UtV R >200mg/dL., LDL>

o

=

160mg/dL) . AFieElEE (FFREOREE, BHEFREZETIHEREOIREE, HVIRL
HIE L7ZALT2NE 1230 TU/LEA &) . ARtk Ofiiite s DR (Fui/MrE, ke
) | MR OREE (MEEZE, Mtim, < ETHM) | OEMEIOFE, EEkE
BOBE, ABHIRICET 27 — & 28t Lz, ARRHICHERFER 2 AR 6 L <
X H A HETT L4537~ Mini-Mental State Examination G228 0L T O B#H % 58508
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REREEH D L ER L, EEGICRRAMSREME 21T CXeh o BE L, BAtEE
L E Lle, ABRRRICREEREZART S L <IZARFE#O#R D IR LT o M ERIE THULE
HME140/90 mmHg %8k 2 5 BE A ®WIMEDH V & ER Lz, APBERICHERFIRRIED
PARF & L < 1XZERE R kE>126me/dL, HbAlc > 6.5%. FERFILEE > 200mg/dLoOV T
NNCHE T 2BELERFH Y EER L, AR L 2T 0 —) LEREONR
. Bl x7r—/L >240mg/dL, FY 27UtV K >200mg/dL, LDL>
160mg/dLOWT NS T BRELZE L AT o —/VIEH Y L EFXLTZ, FFEE
DEEAE, BHEIFR 2 S TPREOIREE, #0IR LEIE L7ALTAE 230 IU/LLL LoD
WPRNCHEY T L BEEIFMEERED D LER L, P/ MRS U < IXPiERE S

AR O BE 2 AR OftilieRiEdH v & L,

4. MRIZ7' 1 ha—/u

4B 133.0T Discovery MR750W device (General Electric Healthcare, USA) T
MRIZ % \F 72, x5 &7z o 72EBNL, T2WIL (TR/TE=5,000/90) . FLAIR (TR/TE
=10,000/80) . DWI (TR/TE=70/3,300) . GRE (TR/TE=500/15) . MRAZ% &

THE T ST,

5. CMBs D [FI7E

CMBsl¥, GRETIEKESZ 2T 5EE 5mmU TOLDOLEERE L, KARICRD D
EAREO/N S IARIEFIE, BRI E T IX8RIEE A R L QWD ATREMEN & 5 72
O, KR TIEERSN L7, GRETREIHENFE ShizHE. CTRT2WIZ Huv,
M EENORREPUFEOMENE D EFHI L, MEBNOREDS%CMBs& L
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T BURTHEL, IR, #ok, BB NE. B, TIK. &, EhE. /R, /)
o HRER, /NAMAEER, /IMEIREZ . RTERZE, (AIBHZE, BHIEZER L OMRERZEICS) T, &1H
HOCMBsOEZH A T-, SHIT, HRTH, BR, HEER, e, Ko
CMBsxH ¥ 5BE(L Tdeep CMBs) . & - RE TFTORICCMBsE BT 5 BE X
Mobar CMBs] . deep - lobarifi 5 OfEKIZCMBsZ A7 5 #8#& 1T diffuse CMBs|
LEFE LI,

EREIT. EEFEEHPE O MR N RHE LR SMEHEIC X - TCTRMRIZ H WO B
IRizr iz, 20k, MEEARE (T.A) 2SMRIZ AE LCMBsO o 217 -
2o WEMNCMBsE L CH#BIT 20088 LGS, BIORMMEREANEE (M.T.) &E#

wikim L. CMBsTHLMNE D INEIRE LT,

The IBM SPSS Statistics 20 software program (IBM SPSS, Inc., Chicago, IL,
USA) #HWC FRROMHEIT 21T o 72,

1) CMBsZ H ¥ % B%E L CMBsD 72\ BE DOERRAVRHE & fElRR B84 2 22 B
WraiT o7,

2) 5fELL ECMBsZ 3R 256, FROMHILO U A 71272 5 RN H 5 L bitT
3078 CMBs#%5{ELLEH T % BE & CMBsHE KM D BE D2OD 7 )L—T 15517,
R D EER AR & fElRE 1ot L CE R BT 21T - 72,

3) MMM O3#ERM (LAA, SVO, CE) DBRRAVE & fEMREFICB L TeRiE
& Student’s thE 2 VT L7z, SFEMITIZ. Tukeyithz W TITo 72,

4) BAREFHITEIOCMBsDOE #1275 7 (100%EL ETHHE) £ & o~ B

7



Mz F (LAA, SVO, CE) . HiftEzF (BE T, JERE FHMm, < HiE
THM) I3RS T T

5) lobar CMBs, deep CMBs, diffuse CMBs|Z 3517 % BERRYER % L OYERE F 2
L CEE BRI 21T 272,

HRCEHRNTCA > X (OR) L 95%EHERXMAZHREH L, P<0.05%fEHICHEESL L

7"4-
—o

7. PRI

2,003ANDEED S B 16 NDEE THEMHIMT O Tz, WRRIZE MR 29
A (LAA 4, SVO 2, CE 3, other determined etiology 1) . HIVEfMZEH7T A (&
THm 3, FERETHM 2, < BETHIM 2) Tholz, 16 A\OBFOMRI & RS
IR R & B 5 72 D1c, fEFRIEI A ZMRICCMBs 2586 5 EAL & [F U A iZ 72
LEIHER LTz, UIRIZHEE VY 7 —4ea 7 e A RB(AB) (11-28) @ik
et 2 AT olc, TRTOFRBUIMIEEBE DT L A N 7 (ICBFFSN TR Y,

WCIREE AT R 42 2 L o IIRGES TS,

5. iR

1. BzE o338

2,003 NDEBEDH L MMM ZEFIZ1,551 N (77.4%) T. LAA 546 N (35.2%) .
SVO 490 A (31.6%) . CE 365\ (23.5%) . other determined etiology 94

(6.1%) . undetermined etiology 56 \ (3.6%) T o7z, HIMIERMZEF L4562 A

(22.6%) T, AHMIZ370 N (81.9%) (FE TFHiMm 96 A, FERE FHim 274
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AN) L < LIETHImIZ82A (18.1%) Th o717,

2. ERERHIRE

42,003 N D BFE DEEIRAIFFE & EIRE T4 Table LIS E & 7, FHnlE, 71.8112.4
Ty BENT1192 N (60%) Th o7, BIEREITS64N (28%) . BUEREIZ403 A
(20%) | FRAFEREFEE (X637 AN (32%) . MILET1340N (67%) . FERIFIZG3IA
(27%) . @A L A7 a—/VIMEIZ403 N (20%) | FFHEREREE X287 AN (14%) . A
Bels OFLIARIRIEIZ543 N (27%) . MZEF OBEEIXS39AN (27%) | LFEMl®E)I3403
A (20%) . EEAREEBOBEIZI35AN (7%) (25872, 2003 A0 5 H452 A

(23%) NHMMEAMZEF Ch -7z, APE#MIX12.6 £ 8.2H TH -7,

3. CMBsD[FIE

CMBsiX, 7= ha—/ LI > TR ISR =4, 1,025 0 (51.2%) . 3115,264fE D
CMBs# [FIE L7z, BMMAMZEH I X O mMER 2R HIZ351F 2 CMBs O $0139,410{E 35
L U6,419 Th 7=, CMBsOAIEZK 1 (RT, HAFHSRIREK O CMBs D%
BRTE 33 (0.2%) . R 2,457 (16.1%) . #&x 3,684ME (24.1%) . IR
% 57 (0.4%) . WE 168 (0.1%) . HoE 7718  (0.5%) . A4 106/
(0.7%) . #& 1,335(8 (8.7%) . #ERE 49 (0.3%) . F/EM 178  (0.1%) .
ANBEERES 3T (0.2%) . /PBECEER T1UE (4.7%) . /DIMEREE 79618 (5.2%) |

BIPEZE 1,0531 (6.9%) . {AIFEZEE 1,987 (13.0%) . FATEIE 973 (6.4%) .

\\zm
/m.l

# 1,876fE (12.4%) TH -7,



4. CMBs%H 3 5 B3 & CMBsD 72 BE ORRFRPFFR & AR I BT 5 24 &fiF
#r (Table 1)

CMBsz BT 5 8B#EIX, CMBsOZRWEBEL Y bEIM CTho7z, CMBsxBFTHRED
HNBHOEIEHN L (p=0.022, OR=1.017) . BEELEREE (p<0.001, OR=
1.514) . &IME (p<0.001, OR=3.145) | WZEFEEE (p <0.001, OR =1.782)
A/ L., HimMERZEF (p < 0.001, OR=2.066) TZ%»-o>7z, *EEAYIZ, CMBsD 73
WEREIT, ERERER (p <0.001, OR =0.050) . [LEAME) (p<0.001,

OR=0.654) "% -7,

Table 1. Multivariate analysis of patients with and without cerebral microbleeds
Patients with CMBs were significantly older than those without CMBs. The incidence of
males was greater in patients with CMBs than in those without (p = 0.022, OR = 1.017).
Patients with CMBs showed significantly higher incidences of cognitive impairment (p <
0.001, OR = 1.514), hypertension (p < 0.001, OR = 3.145), previous history of stroke (p <
0.001, OR = 1.782), and presence of hemorrhagic stroke (p < 0.001, OR = 2.066). In contrast,
patients with CMBs had a significantly lower incidence of coronary artery disease (p <

0.001, OR = 0.050), and atrial fibrillation (p < 0.001, OR = 0.654) than those without CMBs.
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Total CMBs + CMBs — p Value OR
(n=2003) (n=1025) (n=978)

Age (mean £ SD) 71.8+124 73.3+11.6 70.3+13.0 <0.001  1.025
Male sex 1192 (60%) 612 (60%) 580 (59%) 0.022 1.017
Alcohol 564 (28%) 273 (27%) 291 (30%) 0.256 0.874
Smoking 403 (20%) 194 (19%) 209 (21%) 0.687 1.055
Cognitive Impairment 637 (32%) 387 (38%) 250 (26%) <0.001  1.514
Hypertension 1340 (67%) 813 (79%) 527 (54%) <0.001  3.145
Diabetes mellitus 531 (27%) 258 (25%) 273 (28%) 0.881 0.983
Hypercholesterolemia 403 (20%) 188 (18%) 215 (22%) 0.455 0.913
Liver dysfunction 287 (14%) 152 (15%) 135 (14%) 0.156 1.222
Antithrombotic medication 543 (27%) 233 (23%) 180 (18%) 0.646 1.073
before stroke

Previous history of stroke 539 (27%) 273 (27%) 159 (16%) <0.001 1.782
Atrial fibrillation 403 (20%) 168 (16%) 235 (24%) 0.001 0.654
Coronary artery disease 135 (7%) 60 (6%) 75 (8%) 0.050 0.673
Length of hospital stay 12.6 £ 8.2 12.5+ 8.3 12.8+ 8.0 0.063 0.988
(mean + SD)

Hemorrhagic stroke 452 (23%) 288 (28%) 164 (17%) <0.001  2.066

OR: odds ratio, SD: standard deviation
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5. CMBs# 5fHLL FH 9 % B#E & CMBs 5{EARI O BE OERRAFE & AR 112 B9
D% BT (Table 2)

CMBs# 5L BT 5 BE X568 N (28%) T, HERMOEEILL,445 (72%) Th
o7, AU EET 5 EF ITEE T, RAKREREE (p<0.001, OR=1.793) . &L

J£ (p<0.001, OR=5.487) . Z=HDOEEE (p <0.001, OR=2.166) =H L. Him
PERNZEH (p < 0.001, OR=2.424) TEZnoleh, LEMEIN D20 o7 (p<

0.001, OR =0.567) ,

Table 2. Multivariate analysis of patients with five or more cerebral microbleeds
versus those with less than five cerebral microbleeds

There were 558 patients (28%) with > 5 CMBs, and 1,445 (72%) with < 5 CMBs. Patients
with > 5 CMBs were older than those without CMBs. Compared with patients with < 5
CMBs, patients with > 5 CMBs showed significantly higher incidences of cognitive
impairment (p < 0.001, OR = 1.793), hypertension (p < 0.001, OR = 5.487), previous history
of stroke (p < 0.001, OR = 2.166), and hemorrhagic stroke (p < 0.001, OR = 2.424). Patients
with > 5 CMBs had a lower incidence of atrial fibrillation (p < 0.001, OR = 0.567) than those

with <5 CMBs.

12



CMBs > 5 CMBs < 5 p Value OR

(n = 558) (n = 1445)
Age (mean + SD) 73.7+11.3 71.1+12.8 <0.001 1.016
Male sex 330 (59%) 862 (60%) 0.130 1.208
Alcohol 148 (27%) 416 (29%) 0.541 0.920
Smoking 102 (18%) 301 (21%) 0.893 1.021
Cognitive Impairment 238 (43%) 399 (28%) <0.001 1.793
Hypertension 496 (89%) 844 (58%) <0.001 5.487
Diabetes mellitus 132 (24%) 399 (28%) 0.528 0.921
Hypercholesterolemia 106 (19%) 297 (21%) 0.496 1.100
Liver dysfunction 83 (15%) 204 (14%) 0.314 1.174
Antithrombotic medication 138 (25%) 275 (19%) 0.622 1.086
before stroke
Previous history of stroke 175 (31%) 257 (18%) <0.001 2.166
Atrial fibrillation 72 (13%) 331(23%)  <0.001  0.567
Coronary artery disease 31 (6%) 104 (7%) 0.088 0.664
Length of hospital stay 12.2 + 13.7 12.8 + 8.6 0.173 0.982
(mean + SD)
Hemorrhagic stroke 187 (34%) 265 (18%) <0.001 2.424

OR: odds ratio, SD: standard deviation

13



6. EMmMERZEF D58 (Table. 3)

LAAB X USVODEE L bk L ¢, CEERFIIEE T (p=0.007, p<0.001) , %0
WREEE (p =0.019) | AFHEREREE (p=0.008, p=0.004) . AMZEHRIERTOPLIMRHE
% (p<0.001, p<0.001) BILOLEHME) (p<0.001, p<0.001) BEN-T, %t
FRAYIZ, LAAB X USVO L ik LT, CEBFIIMERMEL (p=0.0038 L Vp =

0.003) . EME (p<0.0018LVp<0.001) . BERKE (p<0.001F LU <

0.001) . EaL AT o—/LIJE (p<0.0015 L Up=0.013) 2P 7ei-7-, CERE
X, iR ZEF OBEE (p=0.046) . CMBsxH T 5B#FH (p<0.001) . BLW
CMBs®#t (p <0.001) 23SVORE & LD 7eho>7-, LAABIOCEDEE Lk
L C., SVOREFILEREIARER (p=0.006, p<0.001) BILOARR#RK (p<

0.001, p<0.001) MY hrolz,

Table 3. Analysis of the three different types of ischemic stroke

In comparison with patients with LAA and SVO, those with CE were older (p = 0.007 and p
<0.001) and showed significantly higher incidences of liver dysfunction (p = 0.008 and p =
0.004), antithrombotic medication before stroke (p < 0.001 and p < 0.001), and atrial
fibrillation (p < 0.001 and p < 0.001). In contrast, compared with those with LAA and SVO,
patients with CE had a lower incidence of smoking (p = 0.003 and p = 0.003), hypertension
(p <0.001 and p < 0.001), diabetes mellitus (p < 0.001 and p < 0.001), hypercholesterolemia
(p <0.001 and p = 0.013) and number of CMBs (p < 0.001 and p < 0.001). Patients with CE
had a lower incidence of previous history of hemorrhagic stroke (p = 0.046) and number of

patients with CMBs (p < 0.001) than those with SVO. In contrast, compared with those
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with SVO, patients with CE had a significantly higher incidence of cognitive impairment (p
=0.018). Compared with patients with LAA and CE, those with SVO had a lower incidence
of coronary artery disease (p = 0.006 and < 0.001) and duration of hospital stay (p < 0.001

and p < 0.001).
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LAA SVO CE p
(n = 546) (n = 490) (n = 365) Value

Age (mean + SD) 73.8 £ 11.0% 71.7+11.6 76.2+10.6*  <0.001
Male sex 336 (62%) 298 (61%) 220 (60%) 0.918
Alcohol 148 (27%) 146 (32%) 103 (28%) 0.630
Smoking 125 (23%) 113 (23%) 51 (14%)* <0.001
Cognitive Impairment 191 (35%) 142 (29%) 138 (38%)F 0.018
Hypertension 367 (67%) 358 (73%) 185 (51%)*  <0.001
Diabetes mellitus 202 (37%) 164 (33%) 66 (18%)* <0.001
Hypercholesterolemia 136 (25%) 109 (22%) 52 (14%)* <0.001
Liver dysfunction 57 (10%) 48 (10%) 62 (17%)* 0.002
Antithrombotic medication before 113 (21%) 90 (18%) 137 (38%)* <0.001
stroke

Antiplatelet agent 101 (18%) 82 (17%) 71 (19%)

Anticoagulants 14 (3%) 10 (2%) 74 (20%)
Previous history of ischemic stroke 109 (20%) 93 (19%) 91 (25%) 0.083
Previous history of hemorrhagic stroke 26 (5%) 23 (5%) 6 (2%)% 0.033
Atrial fibrillation 31 (6%) 22 (4%) 324 (89%)*  <0.001
Coronary artery disease 47 (9%) 17 (3%)§ 46 (13%) <0.001
Length of hospital stay (mean + SD) 12.0+£ 6.7 9.8 + 4.4§ 13.3+ 7.5 <0.001
CMBs presence 268 (49%) 282 (58%) 142 (39%)%  <0.001

Antithrombotic medication 68/268 (25%)  58/282 (21%)  58/142 (41%)
Number of CMBs 3,280 4,602 1,213% <0.001

*CE vs. LAA and SVO, TLAA vs. SVO, £SVO vs. CE, §SVO vs. LAA and CE.
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7. SRS FHIEIKIZ T HCMBsD# (Figure 1)
M PERNZAF CTlX,  [other determined etiology] (n=94) & Tlother
undetermined etiology] (n=56) IV THH-7=7=ORNA L., LAA (n= 546,
CMBs = 3,280) . SVO (n=490, CMBs=4,602) . CE (n=365. CMBs =
1,213) DRBFOEMHFHIEIRICIS T 2 CMBsO B OBE 217 > 72, MR 2R
(n=370, CMBs =6,193) (X, FE THIM (n=96, CMBs=2,377) . FHFEETH
fi (n=274, CMBs=3,816) . < bETHIL (n=82, CMBs=226) T L7,
REMLPEAMZE Cld, #iok. IR L AIBREEDIRICCMBs &2 % < 387, HIML AN AR 4
X Ti%., CMBs|IMIFHZE, REAZE, WEXDOIEICL 5RO, RE THIMTIX, 28
e, EEEE, FHTEEEONEICZ <. FERE FHM T, ek, RISEZE, HIROIEIC
ol < BETHIMTIE, #k, RR, BOIEICE <GROT,
Figure 1. Number of cerebral microbleeds in each anatomical area
The analysis of ischemic stroke subtypes was only carried out in patients with LAA (n =
546, CMBs = 3,280), SVO (n = 490, CMBs = 4,602), and CE (n = 365, CMBs = 1,213). In all
hemorrhagic stroke patients (n = 370, CMBs = 6,193), there were 96 with subcortical
hemorrhage (CMBs = 2,377), 274 with non-subcortical hemorrhage (CMBs = 3,816), and 82
with subarachnoid hemorrhage (CMBs = 226). In patients with ischemic stroke, CMBs were
most frequently observed in the putamen, followed by the thalamus and temporal lobe. For
all intracerebral hemorrhages, CMBs were most frequently seen in the temporal lobe,
followed by the occipital lobe and putamen. In patients with subcortical hemorrhage, CMBs

were most common in the occipital lobe, temporal lobe and parietal lobe. For non-
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subcortical hemorrhages, CMBs were most commonly seen in the putamen, followed by the

temporal lobe and thalamus. In patients with subarachnoid hemorrhage, CMBs were most

frequently observed in the putamen, followed by the thalamus and pons.

8. lobar CMBs, deep CMBs, diffuse CMBs|Z35() % FabE RO I L OER K F (2B
T 5% EfFENT (Table 4)

CMBs%zE$ 51,025 A0 9 ., lobar CMBs(Z100 A T, LAAA33A (33%) . SVO
216N (16%) . CEN21A (21%) . undetermined etiology/N7 A (7%) . RE T

23128 (12%) | JERE THmATA (7%) . < bETHMmA4AN (4%) ThH-o
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7z, deep CMBsiZ466 AT, LAAZNI20 A (26%) . SVOA'143 A (31%) SVO, CE
7362 N (13%) . other determined etiology734 A (1%) . undetermined etiology’’
19N (4%) . FETHMmMAZ 13N (3%) . JERETHMA88A (19%) . < HEETH
MmA17AN (4%) Th o7z, diffuse CMBsiT459 AT, LAA115A (25%) . SVOA
124N (27%) . CE#358A (13%) . other determined etiologyZ33 A (1%) .
undetermined etiology23 12 A (3%) . FZE FHMA38A (8%) . FERE T HiMA
100N (22%) . < BIETHMIMAIN (2%) ThHhol,

deep CMBsiZ. lobar# & Odiffuse CMBs L Y $EHET (p =0.007, p=0.004) .
diffuse CMBs & ¥ H8BEE (p = 0.026) 35 JOWERE (p <0.001) #HT HBEN
%o Tz, diffuse CMBsiZlobarks . ('deep CMBs & fE: L. &£ (p <0.001, p<
0.001) . BMZEFOBEE (p=0.005. p<0.001) . CMBs®¥ (p<0.001, p<

0.001) BZnr-oTz,

Table 4. Multivariate analysis of clinical backgrounds and risk factors

In 1,025 patients with CMBs, there were 100 patients with lobar CMBs (33 (33%) with
LAA, 16 (16%) with SVO, 21 (21%) with CE, 7 (7%) with undetermined etiology, 12 (12%)
with subcortical hemorrhage, 7 (7%) with non-subcortical hemorrhage, and 4 (4%) with
subarachnoid hemorrhage), 466 patients with deep CMBs (120 (26%) with LAA, 143 (31%)
with SVO, 62 (13%) with CE, 4 (1%) with other determined etiology, 19 (4%) with
undetermined etiology, 13 (3%) with subcortical hemorrhage, 88 (19%) with non-subcortical
hemorrhage, and 17 (4%) with subarachnoid hemorrhage), and 459 patients with diffuse

CMBs (115 (25%) with LAA, 124 (27%) with SVO, 58 (13%) with CE, 3 (1%) with other
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determined etiology, 12 (3%) with undetermined etiology, 38 (8%) with subcortical
hemorrhage, 100 (22%) with non-subcortical hemorrhage, and 9 (2%) with subarachnoid
hemorrhage). Patients with deep CMBs were younger than patients with lobar and diffuse
CMBs (p = 0.007 and p = 0.004). Furthermore, patients with deep CMBs had a greater
incidence of alcohol drinking (p = 0.026) and smoking (p < 0.001) than patients with diffuse
CMBs. Compared with patients with lobar and deep CMBs, patients with diffuse CMBs had
a greater incidence of hypertension (p < 0.001 and p < 0.001), previous history of stroke (p =

0.005 and p < 0.001), and number of CMBs (p < 0.001 and p < 0.001).
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Lobar Deep Diffuse p Value
(n =100) (n = 466) (n = 459)

Age (mean £ SD) 75.7+12.0  71.8+ 12.4% 74.2 £ 10.5 0.001
Male sex 60 (60%) 290 (62%) 262 (57%) 0.297
Alcohol 22 (22%) 144 (31%)7 107 (23%) 0.019
Smoking 16 (16%) 107 (23%) 71 (15%) 0.011
Cognitive Impairment 41 (41%) 128 (27%)* 218 (47%) <0.001
Hypertension 65 (65%) 346 (74%) 401 (87%)+ <0.001
Diabetes mellitus 28 (28%) 120 (26%) 111 (24%) 0.661
Hypercholesterolemia 12 (12%) 87 (19%) 89 (19%) 0.215
Liver dysfunction 14 (14%) 81 (17%) 57 (12%) 0.105
Antithrombotic medication 33 (33%) 115 (25%) 144 (31%) 0.147
before stroke
Previous history of stroke 25 (25%) 117 (25%) 216 (47%)% <0.001
Atrial fibrillation 24 (24%) 75 (16%) 68 (15%) 0.079
Coronary artery disease 8 (8%) 26 (6%) 26 (6%) 0.631
Length of hospital stay 13.7+11.1 12.5+9.2 12.1+6.2 0.247
(mean + SD)
Number of CMBs 860 2,057 12,9327 <0.001

*deep vs. lobar and diffuse, fdeep vs. diffuse, flobar and deep vs. diffuse
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9. MR ELSE

MRI_EDOCMBSsIZHIGET 2 LV THREEIA 2810 B L7223, RBALICA~E YT ) &
DILBEERDI=DIIHDOHThoTz, 1lIL, ~EVT V UNERKICHFEEL Tz
LAABE Tholz, FFOMEREIEEOBIREIMEL (b2 2L, MEFHICHAZ T2, 2
FIRIZRE THILOBEE Th o7, RIEELEOABTUKII T2 RERICEEZ R T 5

MEFBEICA~ETT VOB RO (Figure 2) .

Figure 2. Images from a 90-year-old male with cerebral subcortical hemorrhage

A. T2-weighted gradient echo images on cranial magnetic resonance imaging. Cerebral
microbleeds (CMBs) can be seen in the temporal and occipital cortices.

B. Hematoxylin and eosin stain. Deposits of hemosiderin can be seen in the occipital lobe
cortex. The accumulation of the hemosiderin deposits probably correspond to one CMB. Bar
=100 pum.

C. Berlin blue stain. Deposits of iron are present in the perivascular regions (arrow). Bar =
100 um.

D. The vascular wall within the CMB was immunoreactive to monoclonal antibody raised
against amyloid-8 (11-28). Amyloid-8 immunoreactive diffuse plaques are also present. Bar

=100 pm.
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6. B2

1.5T MRIZ W /- CMBsO#EHI% < H 5532, AFFE133.0T MRIO A2 L £ %%
DIRZER BE DR 21T - VDM ETH A, Eommiit. 1) CMBsiIEImE & 5 <
BEE L CU 2, 2) BMZRRRIERTOPIMARIEEIZCMBs & BEN R x> 7=, 3) fAIFEEE

DOCMBslIEMELBEEL T =, ThoH,
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- IZEH D53 & CMBsD[RIE

AIFFRIZEERIZE W TOAST/HHEICHE U IMMEANZE R O 21T o 7208, BARADIE
FEOMEROB|E L FROEMMHEMZEFOSMEZE L TR, AFEORRIL. EBE
DERBIGIZE TIIDLZENTX S,

1.5T MRI% F\ 7= LIRTOFFZE Cld, CMBsIIAdzE T BE DFI18~39%I1ZFRD T H )%
01012 AKFFIETIE50% L EDOBENCMBsZH LT\, £/, 15T MRIZ AW\ /-
BESR & bl L CL ARFZE Tliddiffuse CMBsDOEIE 434 < . KM E O CMBs(E3.0T
MRITHRH SN T W ATEESENRE 2 b vz, #iZ, AF5E Tlidlobar CMBs & deep
CMBsDEW A BER & L5 2 L IZHECTh - 72, 728, SWITOCMBsDR
HEIZGREL 0 bEW & T 2HMENH 503919 RBFFECIE, 2HBE TCSWIEHE{T T

ETCWR ol SWITOREA TE ol

- CMBsidSLE & 58 < BE L Tz

mIE, MRS, MAEF O EIX. CMBsOfEREF TH L1, F/o, FBEk
REFEEIT, ARERICAONTZ L IICCMBSIZEEL TWH Z A <mbinTins,
DEMEIDOEIEIZICMBs 2 3 5 8% TR - 722y, (DEMENN CMBs D FEE % 8

SELHHEA T T D DITEEL U,

- AR FEERTOPUMARIRIEITICMBs & BEEN 2o 72
AR TIL, MZEFIIERTOTUMAREE DO F T, CMBs & BEN R o7z, FEBR,
iRk & CMBs & OBE IR 7 7L TN L1017, -3 IR fRERRIENT O 2 &
TCMBsBE AR~ Te LT HWMENDH VD, ARBFFETIE, 2010F LRI ABEIR =
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TeBEOT =2 Uiz, BER & g LREENR 2 %2 1 TV BE OFIE 5
BT ATREMEDN B D
5{ELL_ ECMBsz A9 % & ICHUIRIRIE 2R T 5 L FBROMHILD U 2 7 H3& < 72
LHEWVIRENZ L H DNV AMFFE TIZTCMBsHELL L & 5 A D BFE 2 LLlgetsst
L T huiesiRit & ORRBERIZ R -7, —F T, HtERMET RS KOG nE2H
T EEFIICMBs 5L EF L TWAHEIENEmN o7z, Pl REICEEIMR 21T 9
Z L TCMBsZ TR TE % &0 AT T — 213720 s, BEMRIZCMBs % F57

5 ETEETHD,

- {AIFEEE D CMBs i3 fLE & BEE L Tz

CMBsi&., HEEH. &, NMEERZICEI < ABNDY, T =2 3HBHE L TWH7RWAS,
REFRRET TIX, ~EVT Y S EN I NMLUEBEDOIEE 2R U ILEM R & —
LT\, AFETIE, CMBsIZMERERE - KETICLS AbNiz, —EOMEE
BEREDOCMBsIZT I v A FIEE L BEL TWDHRIREMENH D . ARBFZE TIXFEAIE
DFFEEAT > TR, EiiEEMEARE X, ISESERE - FZE T OCMBs & BE

LTWDOAREEDR® 5,

« FE PR 2R oD R

CMBsiISVO (58%) T%<§®H. CELV HZm-o7z (£3) . —H T, SVOILET
LHPtREEOHEAEIT21% Th o723, CETIF41% Th o7z, LLEL Y CEIX
CMBsDFAE L R < BIE L TWRWATREMEN & 5,

F£7-. LAAXSVOTCMBsOFHEIZEITR <, MILEICB W THREIRTH -2 Z &
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5. CMBsDFRHIZ I\ TREENNR O EE M 2 AR T X7z,

- PRERRER

AR TIE, IRONTEEDIERF LRI CE ooy, RIMEEIZBITAMT I r
A FIEE & CMBs & ORFEA LN TE, L, 7 IrA ROWEILZCMBs
CITERMRCTH D LT oMmELH LY, 3.0T MRIZMHAT % &, EillElXlobar
CMBsBEFIZH L<RDTHY, mENKEMEDCMBsOJRAIZH 725> TWNDHD
b LnZpvy, BEER TR, deep CMBsHEIRBE(LICEIE L T % L HES N TN LD
200 FE1%3.0T MRIZ FWTCRIE L72#RICEBIT ACMBs ORI 21T o728 Z A, RE
TEIREE( LD RNANEDT Y U a R ) Bl 7 7 FEETh -7 (AT —4,

M.T.) . CMBsOFHEZHERIL, FRRICE HA L LIz FIERICESEHRIT D

%‘gﬁi‘&)éo

3.0T MRI% iV VIMZE o 12 3517 % CMBs D BE PR ORI & fes B[R 7 % Helig st L7,
3.0T MRIIZ, CMBsO#HEENE < . 1.5T MRIZfFH L 72k O@®E & el LT,
K¢lZlobar CMBs# % < B 7=, MMM TIZ, CMBsiZSVOTE <R,
CMBsDOFEAEIZBWTEMEITIEEREFTHY . +oRBEERENSTOI T
X, FUiARRIEOEHIZCMBsOFRAEICE S L2z, 411X, CMBsx BT 5BEIC
LT, 3 ba—/L4 5 MEE2FKICED, CMBsOHMSC H MM ZEF O F A D
F|AFIA X ITRETT 5 2 LT, CMBs#F 7 2% BE O MEEFE-CH MR EOEA
WCOWTIRE TE LHFREMNR H 5,
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