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Distribution Analysis of Cerebral Microbleeds in Alzheimer’s Disease and

Cerebral Infarction with Susceptibility Weighted MR Imaging

Mee Young Park, MD, PhD, Hyun Jung Park, MD, Dong Sung Shin, MD

Department of Neurology, Yeungnam University College of Medicine, Daegu, Korea

Background: Cerebral microbleeds (CMBs) reflect cerebral small vessel disease and has a pathological role in Alzheimer's
disease (AD) and stroke according to their distribution. We investigated to determine whether association of CMBs
distribution in Korean patients with AD and cerebral infarction by susceptibility weighted imaging (SWI) which is a most
sensitive magnetic resonance imaging technique for enhanced detection and localization of CMBs.

Methods: Seventy-one patients (AD 30, recent cerebral infarction 21, control 20) were included and 1.5 Tesla SWI was used
to image. The Microbleed Anatomical Rating Scale (MARS) was used to localize each CMBs distribution (lobar versus basal
ganglia/thalamus [deep], and infratentorial).

Results: The prevalence of CMBs was higher in AD and cerebral infarction than controls (p=0.004). Predilection of the total
CMBs (n=71) were in order of lobar, basal ganglia/thalamus (deep), and infratentorial region (p=0.029). There was only
significant predilection of CMBs in basal ganglia/thalamus (deep) region in cerebral infarction compared with AD (p=0.037)
and controls (p=0.011). However, predilection of CMBs in lobar region than infratentorial region (p=0.019) in AD, and
predilection of CMBs in basal ganglia/thalamus (deep) region than infratentorial region (p=0.033) in cerebral infarction
were significant. Hypertension, a strong risk factor for hypertensive angiopathy was not significant in contributing CMBs
prevalence in three groups even though the incidence of hypertension was higher in cerebral infarction than AD and
controls.

Conclusion: Characteristic predilection pattern of CMBs distribution between AD and cerebral infarction through SWI
might provide an imaging biomarker for differentiation between dementia due to cerebrovascular disease and cerebral
degenerative disorders.
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Table 1. Patients characteristics and the cerebral microbleeds prevalence in each subgroup

Control (n=20) AD (n=30) Infarct (n=21) p value

Age (year) 67.25+12.07 73.43+8.05 72.48+8.16 0.068°
Range 4-81 57-83 57-83 )

Men 13 (65) 23 (77) 16 (76) 0.617°
K-MMSE (range) 27.45+2.09 (22-30) 15.90+5.51 (4-24)° 21.336.70 (7-29)° <0.001°
Hypertension 0(0) 2(6.7) 13 (61.9)° <0.001°
Pts. with CMBs 6 (30) 22(73)° 15 (71" 0.004*
OR (95% CI) 1f 6.42 (1.8-22.5) 5.8 (1.5-22.4) -
p value - 0.004 0.010 -

Values are presented as meantstandard deviation or number (%).

AD; Alzheimer’s disease, Pts; patients, OR; odds ratio was analyzed by Logistic regression test, CI; confidence intervals, CMs; cerebral microbleeds,

K-MMSE; Korean version of Mini-mental status examination.

‘p<0.05 compared with controls, One-way ANOVA, Bonferroni correction, bp value; comparisons between groups for continuous variables, ‘One-way
ANOVA test were used for categorical variables, 9pearson's Chi-square test were used, “Fisher's exact test were used, ‘reference.

£ @AE o sk
zsjol e

A7\ Al A THEER WA (leuko-
(o)

araiosis)©] Fazekas®%'' 2 (moderate degree) o|8t2] -9 33}

B E wegele A dAlsk) gl SR aaEtE
(Global Cortical Atrophy Scale)”” 2 (moderate atrophy) o317t
Zelelelon, daw of 58 o USg 4% wewl 7
0] volel Aol gt HHE Table 19 A[SHITE

e S AR QL A7 s BRlsh] Slel] e=rEitold
A} AHKorean version of mini-mental status examination,
K-MMSE)E AJgislo] 71ekct” st W] Zast 91

M} shtel o] HuHEE 2o I nAeA &

RE g IREL x| GANKIntera Zyroscan 1.5T; Philips
Medical System, Amsterdam, The Netherlands)S A|S¥3}3ic).
HAPTHE T2 29, TG, A2 94 o159/ (fluid
attenuated inversion recovery imaging, FLAIR), 7|-&7]ol| %4},
Aske7kzodxh, )1 Ak AN diffusion weighted image,
DW= 2351001 Askad 2/ d= Alelet 94de daAs
5 mmz stk ARG A2 (parameters) A

74 OIgPMEOfOiRIN MI35E M22, 2017

_ | Brain: (B)
Cerebellum (C)

Basal Ganglia (Bg)
Thalamus (Th)
Internal Capsule (Ie)
Deep External Capsule (Ec)
Corpus call (Ce)
Deep and periventricular WM (DPWM)
Frontal

Parietal

Lobar Temporal

Occipital

Insular

Figure 1. The MARS was used to localize each cerebral microbleeds
disttribution: lobar region, basal ganglia/thalamus (deep) region and
infratentorial region.”” MARS; Microbleed Anatomical Rating Scale.

J(field of view, FOV) 200 mm, AH57(slice thickness) 2 mm,
G4} 4= 70 slices, TR (repetition time) 33 msec, TE (echo time)
15 msec, FARZIE=(flip angle) 15°, ©]7]314(number of excitation,
NEX) 1% 3}3ich
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Figure 2. Representative cerebral microbleeds cases in Alzheimer’s disease, cerebral infarction, and control. (A) A 70-year old woman with

Alzheimer's disease without arterial hypertension. Her K-MMSE score was 12. On axial SWI, 6 small hypointense foci are seen in the bilateral
cerebral hemispheres (empty arrows, lobar microbleeds). (B) A 77-year old man with right occipital lobe infarction without arterial hypertension.
His K-MMSE score was 15. On axial SWI, 1 small hypointense focus is seen in the left medial thalamus (empty arrow, basal ganglia/thalamus, deep
microbleeds). (C) A 73-year old man in control patient. His K-MMSE score was 26. Any microbleeds are not seen on axial SWI. K-MMSE; Korean
version of mini-mental status examination, SWI; susceptibility weighted imaging.
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Table 2. Predilection of the cerebral microbleeds distribution in each subgroup

Total (N=71) Controls (n=20) AD (n=30) Infarct (n=21)
N CMBs* n CMBs n CMBs n CMBs
Lobal 2839 1.5;2355 5(25) 0.651i31.81 15(50) 1.931;.04 8(38) 1.81184.02
BG/thalamus (deep) 27 (38) 1.20%:2.44 3315) 0.3511.14 1137 0.332;1.32 13 (62) 2.5523:;.79
Infratentorial 16(23) 0.66171.72 16 0.25i1.12 7(23) 0.43151.14 7(33) 1.38192.54

Values are presented as meantstandard deviation or number (%).

AD; Alzheimer’s disease, N; total number of patients who showed CMBs in each region, BG; basal ganglia, CMBs; cerebral microbleeds scoring.

*p=0.019; repeated measure ANOVA test, Bonferroni correction: CMBs predilection compared with infratentorial region with CMBs scoring in
Alzheimer's disease patients. bp:0.033; repeated measure ANOVA test, Bonferroni correction: CMBs predilection compared with infratentorial region
with CMBs scoring in ischemic stroke patients. ‘p<0.05; repeated measure ANOVA test, Bonferroni correction: CMBs predilection of BG/Thalamus
(deep) region in ischemic stroke patients compared with Alzhemer's disease patients (p=0.037) and controls (p=0.011). dp:O.029; repeated measure

ANOVA test: CMBs predilection in total number of patients.
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