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Physiological parameters of cerebral small-vessel disease
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Objective: Lacunar infarction and intracerebral hemorrhage (ICH) have common characteristics of cerebral
small-vessel disease (CSVD) although they are classified as different stroke subtypes. Previous studies showed a
positive correlation of CSVD with physiological parameters such as pulse wave velocity (PWV) or with radio-
graphical findings such as leukoaraiosis; however, the role of these parameters remains controversial. Therefore,
we assessed whether there is a relationship between stroke subtypes and these potential CSVD-related parame-
ters.

Methods: In a multicenter, retrospective study from 8 hospitals, we enrolled 874 patients with a history of cere-
bral infarction or ICH who underwent both carotid ultrasound and MRI examination between June 2008 and
May 2010. We evaluated the values of PWYV, ultrasonographic parameters and MRI findings, and compared
them between the stroke subtypes.

Results: Of patients, 331 (38%) were classified into the large artery atherosclerosis (LAA) group, 387 (44%)
into the small vessel occlusion (SVO) group, and 156 (18%) into the ICH group. Lower max intima media
thickness (IMT) and lower plaque score, and higher PWV were shown in SVO and ICH groups than those in
LAA groups. Higher pulsatility index (PI) of common carotid artery (CCA) in SVO group, higher PI of ICA
and higher prevalence of cerebral micro-bleeds (CMB) in ICH group were also shown than those in LAA group.
After adjustment for vascular risk factors, the following parameters in both SVO and ICH groups were signifi-
cantly different from those in the LAA group: lower max IMT, lower plaque score, higher periventricular hyper-
intensity (PVH) grade, and higher prevalence of CMB. PIs of CCA and internal carotid artery (ICA) were higher
in ICH group than those in LAA group.

Conclusions: The similar trends of some physiological and radiographical parameters were shown in ICH and
SVO group compared with LAA group, which reflected the underlying pathophysiology of CSVD.
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T SVO # Tl max-IMT [(odds ratio (OR) : 0.93, 95%
confidence interval (95% CI): 0.90 ~ 0.96, p < 0.01],
PS (OR:0.90, 95% CI: 0.88 ~ 0.93, » < 0.01) 7¢
BEIKL, TEED EOHERZ (OR:1.55 95%
Cl:1.11 ~2.18, p = 0.01), CMB 142 (OR: 1.51,
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ICAPIMERAE T o720 00, EWEm % 80
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Table 1 Baseline characteristics

LAA (2 = 331) SVO (n = 387) ICH ( = 156)
Age (years old) 71.5%0.6 69.8+0.5" 67.9=0.8"
Male, 7 (%) 248 (75) 253 (66)" 91 (58)"
BMI (kg/m’) 22.9+0.25 22.9+0.24 22.6%0.35
Hypertension, 7 (%) 257 (78) 278 (72) 143 (92)"
Dyslipidemia, # (%) 205 (62) 187 (48)" 49 31)"
Diabetes (%) 130 (39) 116 30)" 33 21)"
Surplus alcohol use (%) 127 (47) 99 (43) 56 (38)
Current smoking (%) 74 (27) 67 (28) 26 (19)
Max-IMT (mm) 2.04+1.03 1.52+0.74" 1.24+0.61"
PS 6.97+6.35 3.92+4.41" 3.23+3.86"
CCAPI 1.59+0.34 1.55+0.38" 1.69£0.48
ICA PI 1.03+0.24 1.05+0.24 1.14+0.35"
CCA external diameter (mm) 7.74%1.16 7.63%1.11 7.53*1.11
baPWV (m/s) 17.3+3.7 19.5+4.1" 20.0+4.7"
PVH=grade 2 (%) 43 50 50
Cerebral microbleeds positive (%) 36 43 69"
Max-IMT - 0.93(0.90-0.96) p<0.01
PS - 0.90(0.88-0.93) p<0.01
CCAPI - 0.98(0.94-1.02) p=0.48
ICAPI = 1.06(0.99-1.14) p=0.05
CCA external
diameter R 0.87(0.71-1.06) p=0.17
baPWV —_—
0.98(0.86-1.12) p=0.83
PVH -
1.55(1.11-2.18) p=0.01
CcmB .
1.51(1.00-2.28) p=0.04
OR
0 0.5 1 1.5 2 2.5
LAA /6]

Fig.1 Multivariable adjusted logistic regression LAA vs. SVO

LAA, large artery atherosclerosis; SVO, small vessel occlusion; max-IMT, maximum intima-media thickness; PS, plaque score; CCA PI,

common carotid artery pulsatility index; ICA PI, internal carotid artery pulsatility index; CCA external diameter, common carotid
artery external diameter; baPWYV, brachial-ankle pulse wave velocity; PVH, periventricular hyperintensity; CMB, cerebral microbleeds.

F 72, ICH #Cld max-IMT (OR :0.89, 95% CI : 0.86
~0.92, p<0.01), PS (OR:0.88, 95% CI: 0.84 ~
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OR
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Fig.2 Multivariable adjusted logistic regression LAA vs. ICH

LAA, large artery atherosclerosis; ICH, intracerebral hemorrhage; max-IMT, maximum intima-media thickness; PS, plaque score; CCA

PI, common carotid artery pulsatility index; ICA PI, internal carotid artery pulsatility index; CCA external diameter, common carotid

artery external diameter; baPWV, brachial-ankle pulse wave velocity; PVH, periventricular hyperintensity; CMB, cerebral microbleeds.
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