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[Abstract] Objective To analyze the effect of asymptomatic carotid atherosclerosis on the
progression of cerebral small vessel disease (CSVD) in Shunyi cohort community population. Methods A
total of 658 residents aged = 35 years old from Shunyi cohort population (from June 2013 to April 2016)
were selected as study subjects. Carotid ultrasound was used to assess the presence of baseline carotid
plaque, and CSVD progression was assessed by baseline and follow -up MRI, which included lacunes,
cerebral microbleeds (CMBs) and white matter hyperintensity (WMH). Univariate and multivariate Logistic
regression was used to analyze the effect of carotid plaque on incident lacunes or CMBs, and linear
regression was used to analyze the linear correlation between baseline carotid plaque and WMH progression.
Results Among 658 people 250 people (37.99%) had carotid plaque at baseline. After (5.57 £ 0.49) years
of follow-up, 70 people (10.64%) developed incident lacunes and 56 people (8.51%) had incident CMBs.
The annual WMH progression was 0.28 (0.14, 0.55) cm’/year. Logistic regression analysis showed the
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presence of baseline carotid plaque significantly predicted incident CMBs (OR = 2.411, 95%CI: 1.240-
4.687; P=0.009). Conclusions Prensence of carotid plaque increased CMBs progression during five-year
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follow-up, but the influence on lacunes and WMH progression requires a longer cumulative effect.

[Key words] Cerebral small vessel diseases;

Longitudinal studies; Residence characteristics

Plaque, atherosclerotic;

Carotid arteries;

This study was supported by National High Level Hospital Clinical Research Funding of Peking Union

Medical College Hospital (No. 2022-PUMCH-D-007).
Conflicts of interest: none declared

iR /I~ 1L 757995 (CSV D) 2 250 A v KA ) g
B A5 00 8 DL A, S AR e R B BB AR T
(WMH) . £ Bt (lacunes) i3 1 (CMBs) %6 . BR
PRI AU A, DA B s I B PR e i 19 4
1% ¢ i 10046 s e 6z PR 2R b, 35030 ok 285 4 i 2 [m) A T
XoF I 9 /0N LA AR A 7 AR AN R e T S 0 ) I A
g R AR SRR Sl IR AR R AL BE B R A (LA
T TR R 25 20 Tk BRE B R 35 S Dk e A ) i I PR UL ) 35
By Ik 585 A B A AR SC 2 M ek, o AR T — B
AR, o 78 L300 28 S5 Jiioks 7k B S O S T
GR R RN RS AR R N e 797 N S S
i WA R BB KB B 5 R A S R
B 56 1, E X i /) i A5 2 T 1 T A D g A
BIo . H AT PR b K 2258 5 I S 50 g ok ok s A
DAL DR Bl ok 589 e B A Ay 155 0, AN AT LS00 A 17
HEJE HO ) W IR R E BE IR T 7 BN BT A
i o H AT P GE B A ST 58 R 22 LA [l e o 491
Gy AT R T AT T A OB A A R 3 Bl Tk
i /0N 0L A8 9 KOG IS PRI ST . R T AR DAAR
T L5 95 1 2 R DG IR 5 9 52 Wi DR 2R 1183 IO SC
BRBI RIS > 3 43 A S I 50 X 42, 43 BT I SL A4
XN i 28 JOAE AR e 500 5l ok ok R A XoF 5 48 Ji5 il
JIN L 2 T %) T AR (L, Ay Sk S50 O Bl ok ok A Al
AT i /0N LA B4 52 o A Bkl PR AR 1 A i /s I A
o 4 19 B35 5 36 9T R AT A SR B

MNE5H*

— BFIEXT 4

P A7 32 3R 5 Yok B SC BB B 5E (2013 4F 6
£ 2016 4 4 J1) iir 98 4 9 b 5 i SIS A f
AR > 35 % JR R 1586 A, JF 58 ML 26 3k &8 MR F1 39
B Ik R P P4 o HE R Bl U7 E] Sk 5 MRT BT OREAR 58
e B 58 BB U7, A B B AT A A AR o s A B
LN 658 N o AT AT [E B 2= Bl 2 Be A 5

AR B B2 o 48 B 2 B3 2 W A AL ok (i 4L 5 . B-160)
AR Y% AT A R B A

N S RS

L KRB R (DA A B2 B0REL A
NS AL G PR S AR IR S (2) BRAE S, B
I s [ 9 A2 HG v — 35T BT gy i S SR L GE 7R IR TR
JE 25 W46 JE > 140 mm Hg(1 mm Hg=0.133 kPa) .
& i B =90 mm Hg | 5 b5 R 9w (i e He v — I B a
W PR B2 TE 7 IR e Mt 2 s 3 3R 25 I il b >
7 mmol/L WAL ML 217 1 > 6.50% ) 5 =i i 1ML 4 (39 2
Horpr— 00BN AT < 5 B 0 S0 IR A W AR IR
23 J 1L 775 B AE [ B > 6.20 mmol/L I % FE B & 1 AR
[ B > 4.10 mmol/L . H i = > 2.30 mmol/L) . (3) &
A AT 0 B R E IR AR R R (BMD .

2. Bk A ot A — B 3.0T Siemens
Skyra MRI AL (72 [F Siemens 2 7] ) K L 7 H
i /I8 LA A DG A 7S W, B 2 AR A5 W R 4R I TE] Oy
20134 8 H & 2016 4F 5 7 , AR BE VI B 6] 2 2019 4F
10 J1 % 2022 4 2 J] . M 4& STRIVE - 1 #5
(STandards for Reportlng Vascular changes on
nEuroimaging) " PEAl I 10 5% K /)N L4595 5 15 2 b s
Py B I AR S o R 1B o A R R O o (1) JEE
Bl 0 A T AR XL BT I Y LA 3~ 15 mm (Y
Jay kb W S AR o B R B S BE U5 3 1) AR
R A W 1A B AT RO kR o (2) kR
SWIF 41 {4 /N B 58 B8 BOEARAR 5 o 8 A i 3 i3 1t
E SO BT ]2 AR 2 kA 3 1 A B A RO
ko () R 55 LWL J 55 T, W Kk
S R S N G R T < R A =R (U RSP S W [ = WD
{5 o 0 J 3 3 B 1 5T A T R BRLAE E i ik AT O
Aty UG 13 5T e 15 5 A BRAR 3 J it (em™/4F ) = (Bl 17 1
i 5T e {5 S AR R - R B 1 S R B /B
LN N NS W= E R LAY N E i R = S B
W A8 43 ) T H TLST( http://www. statistical-modelling.



. ogs - i B 2 B 2 2023 4F 11 A 55 23 655 1100

Chin J Contemp Neurol Neurosurg, November 2023, Vol. 23, No. 11

de/lst.htm1) 52 B o XoF 16 5t R0 JlG f5fc 113 1L %) 3£ Hhy 4 62
Fe 3zl = 3AEM A AR BRI P 2 B EE DS 2
SEHEAT B A5 R R — gt i BB A > 10 4E
ZEAR I 20 0 g AR BRI e

.HBkE A A BT HBESEZE RS
(5~ 13 MHz, Ifil & 4 4F LAS523) 1 [ 7% K] Esaote 2%
CIREEET RN R R R 9 8 s
PEA 32 320 3 JE 4 i 350 3 Jok B B Rk 4 L (1) 38 ik
EH AR A B KAE N = 1.50 mm # R kP45 44
7 — 00 350 3y ik A DN 1) 945 B A ks Bt B U SRy £ AE 350
Bk BE e (2) 5080 ik B 45 < e SR 08l kA7 A 9 B
AL BE e B BB i U R4/ 2 25%

4.5 Mk SR SPSS 19.0 Gt i K R itk
TR AL B 5 087 o 2R i Kolmogorov-Smirnov £ 46
HEATIEAS MR 50 o 22 E A 0 A0 1 3 it TRk DL 4 =
P 22 (2 5) R 5 AR IE &0 A 09 1 i %R DL
AL KRN DY 5 B ) B [ M (P, P,y) 1360R 5 7809 R
8 2878 i DA X B0 B HE (%) 3R (%) Fow ok
FH R 5 T & 1 B s Akt ot 5% el PR 3R ) 07 A SR
PR 2O £ & g i Logistic WA 23087 (o, =
0.05, ay, =0.10) ;38 i 2 P R 2 & 8 [l 9 43 B
(o, =0.05, 0, = 0.10) 4 57 Kk 2k 5 5h ok B P ¥ B 7
550 5 v A VR B R 2 ) e B O R ()
1 1 5T 5 15 5 R BRUAE a0 J AT B AR X Rk Ak B
Piinm) . PUP<0.05 R EAGEIT%E X,

5 R

A2 658 i &2 il H 55 M 216 A (32.83%) , &t
PE 442 N (67.17%) ; 4F #% 35 ~ 80 %, -1 (53.79 +
7.92) % ABAEW AR H 127 A (19.30%) 5 BE A & 1f &
I 52 302 A (45.90%) , 15 IR 95 5 52 85 N (12.92%) ,
v IE I E 7 52 306 A (46.50% ) ; A B F5 % 17.30 ~
40.94 kg/m*, -3 (26.58 £3.70) kg/m’,

FeL MRT 7% , 71 A (10.79% ) 7776 1 Bt 5 59 A
(8.97% ) F77E Wi ikt 1L 5 Hxi 11 /52 5 15 5 (R B R 0.19 ~
43.33 cm’, PO AH 2.65(1.80,4.46) em’, FE V=
20224 2 A, E BB (5.57 + 0.49) 4F , o 70 A
(10.64% )3 % B 5 56 N (8.51% )3 & it 5 ki (1
S SR LN 0.66 ~ 74.13 em®, 7 Jy 4.36
(2.74,7.26) cm’; ixi [ T &5 05 5 R FRAE F S 5 R O ~
9.07 em*/4F , P71 0.28(0.14,0.55) cm/4F .

AW 5% 2R T AF AE B8N Tk BE B 250 A
(37.99%) , X B He 3 J0 8 0 B %8 > 25% & 35 A

(5.32%) .= 50% &% 7 N (1.06%) . 4437347, 4F
% > 65 % 1) A N BE, 05 Ik BE He A8 s B >
25% R R BT 35 % <4EIR <65 % HAE R A\ BT
[ BE B 79.37% (50/63) X 33.61% (200/595) , x° =
50.617, P = 0.000; 5 %5 12.70% (8/63) X} 4.54% (27/
595);x°=7.533,P=0.006] ; 55 14 55 8 ok B Bk A5 s
B > 25% B R m T 2ot [ BEH 50%(108/216)
XF 32.13% (142/442) , x* = 19.675, P = 0.000; Bk 7%
9.72% (21/216) Xf 3.17% (14/442) , x> = 12.378, P =
0.001],

X7 % 0 B Y B 2R Logistic [0 20 87 7% , M
(P =0.000) AEHE (P =0.000) /& Il (P =0.000) |
B PR (P =0.029) W X8 (P = 0.000) . 5 8 fik B e
(P=0.001) 2 AWK ZEmEE(EL2);HES
HA G228 LW H RN ALK Logistic 7114 J7
L85 R WK BlE A3 K (OR = 1.043,95%Cl:
1.006 ~ 1.081; P = 0.023) ., @& Ifil. & (OR = 2.523,
95%C1: 1.413 ~ 4.503; P = 0.002) . 4l (OR = 2.406,
95%CI:1.117 ~5.180; P = 0.025) 42 Fifi 1 1 [a] 38y & I
B 19 e B DR 28 (3R 3) o XA & M fl i A B PR R
Logistic [\ 238 Bos 228 (P=0.000) S I E (P =
0.000) . i 5 Jk BE B (P = 0.000) & 387 & I 5t i 14
Fm AR (R L4 EFARITFEXHRERERN
VNEASE S Logistic EINE By I S T/ N = | A
(OR =2.486,95%CI:1.289 ~ 4.796; P = 0.007) . i 5l
Ik BEHE (OR=2.411,95%CI:1.240 ~ 4.687; P =0.009)
J2 BB U I T 7 & B A e I 1 fe s PR 3R (3R 5) 6

ARG 15T 1 15 5 1 FRAE 3 i 1 /Ry A2 3, DA
PER] AR BMI. = IR OB PRI 5 A I R
BB Ik B P B Vs I RLPE S B R B 0T 2
R AANEZ A A 53 Hr, 45 3 B, A 08 Chr HE AL i 191
HZ& %0 =0.397,P=0.000) 5 bR Chr o AL A 121 15 2
B =0.111,P=0.004) . Fifi Ui B [8] CH o Ak f 2] 09 2R
$=-0.090,P=0.016) 5 i 1 1T & 15 5 iF JREAEAE 4R
PEECE C R o AR AL A 15109 22 500y L B mT 0, 4F
U4 X8 0 1 T R A 5 a2 TR T M 5 R 24 Sk R R e 1
3.60 1% B VT[] 4.11 F5 (£ 6) .

i it

AN [6) BA B BF 5 XoF 51 2y ik Bk Bk 0 B 7 1 o SO

JEANTA] o BEAE AR 980 B P e oy, 350 3 Jik 4 B 5 14

AR i 1 Rl o 08 A0 PN - R TS T 11 50% , 122 A
FERE 301 47 B 4E 1% Ry 45 2 1 56 [ b 4R N |0 0 A



rf AR 2 B 2 7 2023 4F 11 5 23 55 1140

Chin J Contemp Neurol Neurosurg, November 2023, Vol. 23, No. 11 . 989 -

R BRI B FIOH il S I e PR 3R A T R
Table 1. Variable assignment of influencing factors
related to incident lacunes and CMBs
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Table 2.  Univariate Logistic regression analysis of
influencing factors in incident lacunes
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Table 3. Multivariate forward Logistic regression analysis
of influencing factors in incident lacunes
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influencing factors in incident CMBs

Univariate Logistic regression analysis of
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Table 5.

of influencing factors in incident CMBs

Multivariate forward Logistic regression analysis
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Table 6. Multiple linear stepwise regression analysis of
carotid plaque with WMH progression
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JIi A5 6 A ML 0 53 4%
Thrombolysis in Cerebral Infarction(TICI)
Wit . cerebral microbleeds(CMBs)
il /N9 cerebral small vessel disease(CSVD)
Jidi 1155 S Wi P cerebrovascular reactivity(CVR)
il MLt cerebral blood flow(CBF)
Jigi A e 5y RO 19 R i I
stroke-prone spontaneously hypertensive(SHRSP)
Rasmussen fili %¢  Rasmussen encephalitis(RE)
AT 2545 medial temporal atrophy(MTA)
P %-1  endothelin-1(ET-1)
W AT AMIR  endothelium-derived exosomes(EDE)
WL A X temporal-parietal junction(TPJ)
RPN B 2299527 2% 2% European Academy of Neurology(EAN)
- 34 3 B AR
mean fractional amplitude of low-frequency fluctuation

(mfALFF)
W SR —EE mean regional homogeneity(mReHo)

A R L
the peak width of skeletonized mean diffusivity(PSMD)

N FHMF  whole exome sequencing( WES)
Hachinski it Ifil 1743 Hachinski Ischemic Score( HIS)
BB  hypoxic-ischemic encephalopathy (HIE)
PUKFEEH  heat shock protein( HSP)
NZERPEEERR A human immunodeficiency virus(HIV)
INHITT NI S cognitive behavioral therapy(CBT)
H A2 5 I S RE 3k

Activities of Daily Living Scale(ADL)
M2 XE MR % Neuropsychiatric Inventory (NPT)
Tl 2R PR AR

neuropsychiatric systemic lupus erythematosus(NPSLE)
422555 neurofilament light chain(NfL)
P MRS neurovascular coupling(NVC)

/I~ ] -

ERKME  growth hormone(GH)
HUM K EF I event-related desynchronization(ERD)
ZAlH LAEFRAE I 2
receiver operating characteristic curve(ROC {1 £8)
KU 3558 5y bk PR 2
bilateral common carotid artery occlusion(BCCAO)
28 BT R B RO
mitogen-activated protein kinase( MAPK)
U 248 AR 5 X b i MR 1
4-dimensional phase-contrast magnetic resonance imaging

(4D-PCMRI)
i 41 2 2 I o A B A 1

myelin oligodendrocyte glycoprotein(MOG )
EEMNAMTIZSI ML intravoxel incoherentmotion(TVIM)
R FEFEEC  body mass index(BMI)
W aE A 1E 2= 2] % Auditory Verbal Learning Test(AVLT)
Wr 55 Bk R 55 acoustic startle reflex(ASR)
e SR PR i 52 5T

Grades of Recommendations Assessment Development and

Evaluation(GRADE)
LA R e S B A mE R 4 H

Reporting Items for Practice Guidelines in Healthcare

(RIGHT)
TSR 5 R IRPLAE 2L

homeostasis model assessment of insulin resistance index
(HOMA-IR)
ToHE R 2 il A 5w A X
asymplomatic polyvascular abnormalities community(APAC)
RGN J7 Uk B PP LR 2
A Measure Tool to Assess Systematic Reviews Il

(AMSTAR2)
RGP KRN systemic lupus erythematosus(SLE)
20 i 1) 266 B 4T~ 1

intercellular adhesion molecule-1(ICAM-1)
ST 55 Tl D 0 -1

plasminogen activator inhibitor-1(PAI-1)



