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Characteristic of brain microbleeds in Alzheimer’'s disease
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[Abstract] Objective - To evaluate the differences of brain microbleeds among Alzheimer’s disease (AD), amnesia mild cognitive impairment (aMCI) and
normal control (NC). Methods - Eighteen AD patients, 28 aMCI patients and 30 age-matched NC were recruited in the study. The location and number
of microbleeds was recorded in the brain according to the susceptibility-weighted images. The bilateral frontal lobe, parietal lobe, occipital lobe, temporal
lobe, and thalamus were manually mapped on 3D-MR imaging. The number of cases with microbleeds and the number of microbleeds in each lobe were
calculated and compared among three groups using the chi-square test and ANOVA. Results - Significant differences on case number with microbleeds
were found between AD group and NC group in the frontal lobe (P=0.005), the temporal lobe (P=0.005) and whole brain (P=0.004), and between aMCI
group and NC group in the frontal lobe (P=0.048). It also showed significant differences among three groups in the frontal lobe (P=0.006), the temporal
lobe (P=0.006) and whole brain (P=0.016). For the microbleeds counts, significant differences were found between AD group and NC group in the frontal
lobe (P=0.004) and the temporal lobe (P=0.049), and between AD group and NC group in the frontal lobe (P=0.044). It also had significant differences
among three groups in the frontal lobe (P=0.016), the temporal lobe (P=0.038) and whole brain (P=0.048). Conclusion - The AD group has more
significant microbleeds in frontal and parietal lobes in comparison to NC group. The quantization of cerebral microbleeds may be a potential biomarker for
AD diagnosis.

[Key words] mild cognitive impairment (MCI); Alzheimer's disease; susceptibility-weighted image (SW1); brain microbleed
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H%. H5 2015 AEGETE, ABkIAT 2980 5 AEA AD, H
H 4% ~ 5% [ EF AL T AD B9, A4 AD o $:5%)
190 75 NFET ™ B A i T AT R 2% R G TT 254, B
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DRI T LT 4e i 45 0, I I %8 1 95 28 AR 8 I i Kk A
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S, SR TR 2 E IS Il Y if A 5 w52 n
W% (susceptibility-weighted imaging, SWI) JF%1 [ ]
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B BB BRI T A A i 2 A SN B i S A T
&, AL T A X R R B, AR SWI AR
DU A ER O R, 40 BF AD 41 Fn aMCT 21 H8 35 oG 5 ik ) af
RARAE, LABDT AD YRS W, A WFE " EW], SWI
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11% ~ 24%, J5& ol @l #H 0L AT X 40 mEAwo b, 15
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FEARTEI 2011—2014 45T bl 58 1 K7 B= 2 e P )&
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AD PN bt OBEFERA 60 ~ 0%, QBE
e CEMIRRIZE 55T (Diagnostic and Statistical
Manual of Mental Disorders, DSM-1V) " F1 NINCDS-
ADRDA (National Institute of Neurological and Communicative
Diseases and Stroke/Alzheimer's Disease and Related Disorders
Association, 2011 4¢) "y “fRATRE AD” [isWibriE, ®iX
22 JR W A Al & % (Hamilton depression scale, HAMD) (17
Ti) PFsr <7 4r. @ Hachinski fifil &#455r <4 23, Offi%
FEPR X457 (mini-mental state examination, MMSE) {4y
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NC I AN A O BFFREA 60 ~ 90 %, @ik
RPEEIEH . OTHA ", FA (BB 1 HERR I 3k
FRAMI L, TCRhZe . AN A B He At T BB 5 2N Hh A
PR RGP o
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B — BRI BE A RS2 S kAT R, JERIAH
ZEREFIRIN N BE fii & % (Montreal cognitive assessment,
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(1) iR {2 (magnetic resonance imaging, MRI)
i : 3D-MPRAGE-T1 Ji sk 5 v i Siemens 3.0T Verio MR
%290, 2Bk 32CH, =iz %k TE/TR 3.5/2530 ms,
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IR F-, B A e (B BRI 08 B R b, TR &
mIP_Images (SW) &%,
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FHAGIAE L

2 BR
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BAG R, aMCI 43k 28 f5i], AD 444k 18 f3i, NC
AL 30 B, HHMEAFRBIEK L MEAGEEHTIES
AN 2T AR g, ARIRAS ISR, BRAEIE AN MoCA [F]
IR A IE PR 22 55 P AT (8 B R 3205 22 0 W DASE,
RARPRY R AAES BT, 3 ARl 8 E F 5 (8
P>0.05) ZR¥B TGRS B, MMSE, MoCA,
A-L FfIRAVLT (¥ P<0.05) P52 (A 2 39 - AEGE T

B

#1 AD 41, aMCI 41l NC 4R A BLEL 5
Tab 1 Comparison of demographic characteristics among three groups

AD 2 aMCI 4 NC 41

A (N=18) (N=28) (v=30) DM
PERI (% /1) /In 2/16 10/18 14/16 0.042
HEWE S 74.89+9.30 73.68 +£7.54 74.67+5.32 0.820
LEE AR A 2.94+3.69 4.64+3.26 323+3.17 0.105
MMSE/ 43 16.50+3.92 22.68 +2.84 26.50+2.52 0.000
MoCA/ 4y 11.41+4.66 17.33+4.36 20.52+5.75 0.000
A-L/ 4y 1.97+2.03 2.96+2.27 5.02+2.47 0.000
RAVLT/ 43 2.83+2.83 4.54+1.92 447+1.61 0.011

2.2 3 2145 o DX R o £ i s B R NS B Ll A%

Xt 4% i X R i 10 L I s R AT 0 R e, BE R
2, H61.1% 1 AD B &, 39.3% 1y aMCI % 1 20%
PRI S NAE T A AE AN Rl RR R i i, AD 2R
NC 4 (P=0.004) Jz 3 ZH[A] (P=0.016) 4/t IfiL 3 HY 5]
IR E A A 22 5, 1 AD 415 aMCI 41, aMCI 41
5 NCH ZRMTERZERES, T 5 /MK, AD45 NC
HAEH (P=0.005) . il (P=0.005) [ Hiifi A4 A9 7k
FAEAL IR 22 5, aMCI4 5 NC A EFM: F i ifn 50 451 7k
AR ZE R (P=0.048), 3 HAIEFIH (P=0.006), i
i (P=0.006) |- HHifil siA B AF AR IR 22 5, HoAx 2H )
PRAREE R ZE R G 8 L,
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Tab 2 Comparison of the samples of mircobleeds in ROIs and whole brain between three groups

i 2B /n P1iE
e [X.
AD 4 (N=18) aMCI#4 (N=28) NC4 (N=30) AD 4 vsaMCI 4 vsNC4H AD 4 vsaMCI4H AD# vwsNC4  aMCI 4 vs NC 44

il 5 4 0 0.006 0.456 0.005 0.048
it 7 4 1 0.006 0.120 0.005 0.187
ThiH: 6 7 4 0.251 0.540 0.199 0.257
ke 2 1 0 0.177 0.552 0.136 0.483
g 1 1 3 0.840 1.000 1.000 0.612
N 11 11 6 0.016 0.148 0.004 0.107

Xt M S AR AT T 2E b, AR WL 3. AD Y
FEHH (P=0.004) i (P=0.049) {1 HiIfm & % &
5 NC 417 fE 40171 25 5, 17 aMCI 21 76 4 M- B A9 H if o5
$om 5 NC /- fE4lin 22 5 (P=0.044), 3 41 [a] /£ &t

463 3 AN DX R4 v H o R LA

(P=0.016), i (P=0.038) LAk 4 (P=0.048) 1)
I A BRI 22 5, AR A LA R T i 2 22
o AEAWFTEH, BTREARRYN, AEAT I i A5
=5 MMSE, MoCA PE43#H5E M #T

Tab 3 Comparison of counts of mircobleeds in ROIs and whole brain between three groups

HHi A HCR /n Pt
b X a
AD 4l (N=18) aMCI#4l (N=28) NC#4i (N=30) AD % vsaMCI 4 vs NC 4  AD 4l vsaMCI4l AD 4l vsNC 4l  aMCI 4l vs NC 41
i 7 5 0 0.016 0.230 0.004 0.044
il 16 4 1 0.038 0.100 0.049 0.142
THir 8 10 5 0.291 0.691 0.128 0.214
B 4 1 0 0.123 0.204 0.101 0.305
e 11 1 4 0.311 0.246 0.326 0.278
N 46 21 10 0.048 0.129 0.052 0.112

3 ifig

i Bl 1 L TS AR N e, R R (R R I A
(B HAEINSnThRE b 1R M AT 48, Akoudad %" 10,
DR FE AR 11 5 | A I 87401 5 A b th L T RE 2 5 RS ARk
B, AR BUFIIE #o IE AAHEL, AD 25 4 s Hog
I DX St i 3 5 A B H A I X %2 . Vernooij % " 1A
Jh, VAR T A R R AN AR A AR AR AR
ZJa, FERH RO AR RV LA, &) MMSE
PRoy RIUEAR, X LEEERARTR 1 LA AH S i 9 28 £
INFIRERT R BN AE . 2R, EREFERFIE, A S
A LR S D D RE AR S M A E AN TR AL
Rabelo % * Ji7 ] SWIAS It 1 45 % B Gkt o 2 A S A
R, NG s 2 AD USRS, MHFEIT
A, AR LAY S AR RTRERZAR AD BB, [R5
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I RGN AT e A FL AL A m R AEAR .

FHEL T HA B GER MR,  SWI £EAG I i ok HH 1L A3 75 T
B Rk, SWIHE ok K 1 g it ] (time of echo, TE) FiI
SEA TR AN HMEN 3D A6 BE Bk i ZH A, {3 FA e P ik
FRAT A 8 R B o o7 Fie R Ak, B A R A ot R A
7, FET MRI, SWIA[ B X 4 (i h bk . st
A0/ INEh B P 5 10 55 ot I A 2P, RORBRAR T (B PH
PR LA ", AFIERH SWIH AXF AD 41, aMCI 41
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KA ATREAE N R AT R sh i 4% T AR
Matsuyama % ' 5 il SWIAG AD fB4% %, (T
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