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[ Abstract ] Objective . To study the correlation between sub—
types of cerebral small vessel disease (CSVD) and extracranial
carotid atherosclerosis and vascular cognitive impairment(VCI).
Methods : The demographic and medication history data of 200
stroke—free CSVD patients were collected in the study. Carotid
ultrasound was performed and carotid atherosclerosis was
assessed using extracranial carotid atherosclerosis score. Brain
magnetic resonance imaging (MRI) was performed and the
lesions of various subtypes of CSVD were assessed. Montreal
cognitive assessment(MoCA ) score was used to screen patients
with cognitive dysfunction. According to the total score of MoCA
<23 ,the patients were divided into VCI group and non-VCI
group. Univariate analysis and multivariate logistic regression
were used to screen independent risk factors for VCI in stroke—

free patients. We also established a model and used the receiver
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operating characteristic(ROC) curve to assess independent risk factors and calculated the cut—off value,etc. The best cut—off value

of the CSVD score among the independent risk factors was used as a baseline to assess the cognitive impairment of the cerebral

small vessels, cerebral small vascular cognitive burden score was calculated and was evaluated by the ROC curve. Results ; Logistic

regression analysis showed that the sum of lacunar infarction (LI)+ lacune, Fazekas score and global cortical atrophy (GCA) score

were positively correlated with VCI(P<0.05) ,while there was no significant correlation between extracranial carotid arteriosclerosis

score and VCI(P>0.05). The area under the curve (AUC) of the established prediction model and the AUC of the cerebral small

vascular cognitive burden score were > 0.7, respectively. Conclusion ; Some subtypes of CSVD are significantly correlated with

VCI, while extracranial mild carotid atherosclerosis has no obvious correlation with VCI. The model can be established by CSVD

or the cerebral small vascular cognitive burden score which is more convenient in clinic can be used to screen the small vascular

cognitive impairment in stroke—free patients.
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KA BLAY IMT 31439 0 23 (< 1.0 mm) .1 43(1.1~1.4 mm),
2 /3(1.5~2.0 mm),3 53 (2.1~4.0 mm) ,4 /3 (=4.1 mm), B¥H
WA = B0 B0 Bk TMT 148534 o 35 sl Bk R AL 47
122 3kf5 MRI f 2 AUA T GETT 2 (EAPETTF 3.0 T
R 2 ISR ,5/1 mm, FOV 230 mm x 230 mm) #E47 TI,
T2 FLAIR 1 SWI 594 ; Bkif 731 . TIWI(TR/TE, 1530/15 ms)
T2WI(TR/TE,4210/96 ms) FLAIR(TR/TE/TI, 5000/94/1800 ms)
SWI(TR/TE,40/20 ms;FA,150°), 1 44 BF78 SR PAL % 5
HIPR 2R A SR MoCA 3R T LATHAG NI RE , JRH 32
BARFR <12 4F19 MoCA PEAMIN 1 43, 5 30 43, LA MoCA
I3 bR RE X <23 44 VCI M,
1.2.3  /NIERRIZWibsE LPF DL b E /M R 12
TG G I2 bR I A AR IES, 1 44 R 038 BB T At 2R}
[ Ui 3 MRT R BE4T CSVD 32 430 25 915 LATE ) . L,
CMB B AN BO T WMH AR 28 55 K S 1 PR A8
SR Fazekas 1143 (0~6 43)0%, PVS FE2FORIE HH.0s (central
semioval , CSO) S L JEE 4 2545 (basal ganglia, BG)2 4~ JZ 1 43
SR e e AR T LA S SY (0/1~10/11~20/21~40/
0/1/2/3/4 )8, Hr 2 BRI HULy 2 0~4 43 SRR E 0~4 435 ik
FE40 L) 42 2 25 4 1 3% (global cortical atrophy scale, GCA)
VIR B 2 R LA B AT A I 1] S5 45 S 9143 (0~
3 6}»)“710
1.2.4 A7 fE R B2 R /I i 8 PR AN i mr PP 4 Al ST A
Wz R 28 4 S ST AL SE A B0 DR 2R fil A 5 ) JE 2
TR VCIMEE, DI R 2 i CSVD R4
ZAXHE TAEFFHE 26 (receiver operating characteristic, ROC)
TR A S, Wl S fa K b CSVD WAL Ay o M
Fl = B A FHE 8 J93% CSVD P T80 6 Jii /08 1 425 1 0 472
PR EETF 1, PRI GRS N P A CSVD W RSP
SRR S AN RS E SIS i i a =
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fdiFH SPSS 21.0 AT, 22 1 A ABERA TR R R 40T
FHH 533 (%) o 47 B8 BERE AT R OT R g6 5 8L + brifi 22
(v =) FRITRIAEHR R AT ¢ K056 ;2 HEBH W EZHE S
M H logistic —JoAESA4 I01IH 4047, i 6 4 VCI A 57 fe
PR 255 fa FH A 57 s I PR 28 7 TS AL 4 ROC i 28 3
Aty A 37 A5 B PR 2R R AR i/ IN I A 1 AR 67 e R, T B
{5, 33 Hosmer—Lemeshow U510 BE R 6 A PEA T A5
TR NP A0 67 AT RS B HERE T 25 R SR 56, 46
557K HE 0=0.05,

21 REFFHCSVDALEBEFL A VCIWEREZRASH L

VCI 4 BT TG VO 4, A7 R 0T, B AT |
o ) TR 2 e 0 LA | 590 30 Ik BB 4/ 290 s ik A A 2 4
LI+ BUE AN B2 1 . CMB >4 Fazekas 1743 \BG-PVS T
55 \GCA P43 \MoCA PF4r Z [RIFFTEGE 2425 5 (P<0.05) ,

RHBLH B G225 (P>0.05) (£ 1), HHE
Sy M A I FE R P R 4 2 2 logistic [MIA43Hi45 H VCI
A ST SE RS R 2R LI+ Bk A5 2 Fl Fazekas 43 .GCA B
SAE VCLAUTE VI 4L Geit 2225 57 (P<0.05) , Har fa b
DRI 22 AR | 1 () TR Joe 2 PR ML | 201 30 ik BB | i 1 201 3 ik
TEALITES> . CMB N0 BG-PVS 4075 2 Hh B8 it 5
(P>0.05)(3£2),

F1 200 GILZEHE CSVD BEEE VCI BXERMERER
AER (x£5;n,%)

VCIZH JG VCI 41 FRIRIZ
FEES
(n=108) (n=92) ST PAE

AR % 71.26+9.90 66.63 +8.33 -3.590  0.000"
S (& 55) 61/47 53/39 0.026  0.873
ZH AR 2442 0.295

XH 14(12.96)  11(11.96)

INEE 17(15.74) 8(8.70)

wH & 77(71.30)  73(79.34)
W2 A 26(24.07)  28(3043)  1.020 0313
Ll 9(8.33) 15(16.31) 2989  0.084
FR LB ERR MAE 31(28.70)  12(13.04)  7.219  0.007*
[=YIVAR 61(56.48)  44(47.83) 1492 0.222
=5 ML 59(54.63)  52(56.52)  0.072 0.788
BRI 19(17.59)  13(14.13) 0443 0.506
RN 36(33.33)  27(29.35) 0366  0.545
i Ik Bk 62(57.41)  31(33.70) 11.228 0.001*
R 25903097 44(40.74)  30(32.61)  1.409 0.235
REEZIRTT 18(16.67)  11(11.96)  0.889  0.346
hIT2IBTT 38(35.19)  32(34.78)  0.004 0.953
B/ MIsTT 26(24.07)  29(31.52) 1382  0.240
fRANSEIKRELIESy  3.21 2253 221223 2960  0.003"
LI+EBRAEA B2 2.14+251  0.83+1.21 -4.816  0.000°
CMBA~4k 1.14+1.84 054109 -2.826 0.005
Fazekas /3 3.06£2.06 1.66+1.56 -5460 0.000"
CSO-PVSiT43 1.18+£1.09 1.17x1.06 -0.013 0.990
BG-PVSiT/3 145128 1.032098 -2.637 0.009"
GCAPFSy 1.86+0.81 1.25+0.81 -5.312  0.000°
MoCATF43 1631591 26.34+1.82 16.706  0.000°

Ha, 570 VCLAIME , 2R A 50045 X (P<0.05)

2.2 ROC W & A TR ALA iz ) o 4 M aA Jo B 7340

& 2 HIBRAS B 5 i R ST fE B PR 38 PR AT logistic 119
M (6 3) SRIG IR 3 (L5 s TRAE Y prob (event)
=1/(1+e*),z=—1.875+0.256 x (LI+ k502 F1) +0.270 x
Fazekas PF-43+0.687 x GCA 143, 4 LI+ HE B kA2
Fazekas P43 .GCA PF4 S PN AN A VCI f [a] e JE B4
1T ROC HhER0HT, 45 SR AR i h 28 1A (area under the
curve , AUC)}y 0.769(1&] 1,38 4) , LR R LY 5 H00 1 1Y
FHAEAE R VCI KAz 04 T (8 F, T30 A5 980 1) 24 5 48 B
0.426, JFESHMA N 0.623(F 5), LI+FEBUEL A2 Fazekas
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PFAr (GCA PFAME AUC fEZ350 0.624,0.697 ,0.701, #9554 L ——
By 0.312.,0.335.0.381, e AE R E 05 2.4 2(F 1, e

F 4 F5), Hi CSVD WAENTS = by fal P & i e 0.8+ i

FUYE (LI BB M =2 Fazekas 74> =4 GCA T4y = =

2,4 5) W HSURUMIE AR TS 15 ROC HIZAMT w 06 [y

HAUC W 0783, 9645508 0.506, L AE FLE N 2, 45 R 2 AT

0.913, FIPETIIE 0.889 (/& 1,3 4 3 5), HARISHRIR 047 7

FEFUE A8 50 U RS PR T0I AR | B4 T (L .' LI BEBAA 2
VLFZ 5, WA Hosmer—Lemeshow #5; y=3.504(P>0.05) , 0.2 - %:CE}J%%%

i/ LA PR G 43 Hosmer—Lemeshow K256 x°=5.796 - g’ J\_Lgu;é“#i)\ﬁﬂm&riﬂié}
(P>0.05) BB IR0/ LB PE A S DT 53 B 5 S
SRR 2 1] 1925 SRR EAT G2 5 X, T80 B i/ |5
AN G PO BRI RE T 1 ROC #iZk

F2 200 flZEHE CSVD BE LA VCI KM EERITS EAXE logistic BIAR#T4 R

faa B SEAi wald 2 i P OR1 (95%CI )

A -0.021 0.022 0.876 0.349 0.979 (0.938~1.023 )
o [ 2 e R M i 0.320 0.445 0.517 0.472 1.377(0.576~3.293 )
i Ik 0.222 0.549 0.164 0.686 1.249 (0.425~3.666 )
F4 DS B AL P53 -0.070 0.126 0.307 0.579 0.933(0.729~1.193 )
LI+ Bk A~z 0.277 0.111 6.261 0.012 1.319( 1.062~1.638 )
CMB %k 0.184 0.135 1.850 0.174 1.202 (0.922~1.566 )
FazekasiF43 0.318 0.109 8.435 0.004* 1.374(1.109~1.703 )
BG-PVSIE/> -0.149 0.201 0.550 0.458 0.862 (0.581~1.277 )
GCAPES 0.752 0.223 11.410 0.001 2.121(1.371~3.282)

T :a, VCI I Z K 3 logistic I/ G0 12# 7 X (P<0.05)

#®3 200 fZRFEHK) CSVD BEFIHRLTERFIRN 3 Flr R ERRFL VCI BRAT logistic @5 # 45 R

ST FER N 2 BH SEH wald y2 {8 P8 ORTE (95%C1 )
LI+ Bkt A5z i 0.256 0.098 6.838 0.009 1.292 (1.066~1.565 )
Fazekasi¥-43 0.270 0.092 8.674 0.003 1.310( 1.095~1.568 )
GCAVESY 0.687 0.203 11.481 0.001 1.987(1.336~2.956 )
HAE -1.875 0.384 23.793 0.000 0.153

R4 MR ERRER M E ARG ETES T EE K % VCI B AUC

LSV SAISE S EIUE 2 AUC SE P 95%CI

LI+HEBRAEA S Fi 0.624 0.039 0.002 0.547~0.702
FazekasPF-43 0.697 0.037 0.000 0.625~0.770
GCATTSY 0.701 0.037 0.000 0.627~0.774
TR R 0.769 0.033 0.000 0.705~0.834
Jidi /I LA AR A AT P 0.783 0.033 0.000 0.719~0.847

£ 5 MEXMIERERRER. N MEEANREITES N EELE VO BEl&ESRE

ST R A 58 MR 4 I SHE ZPEFREL U FiSREE FFAE T (R RIEEER
LI+ B A4 2 0.312 0.519 0.793 0.747 0.584
FazekasPF-4> 4 0.335 0.444 0.891 0.828 0.577
GCAPES> 2 0.381 0.685 0.696 0.725 0.653
THAS 0.623 0.426 0.556 0.870 0.833 0.625

I N LA P AN A g T3 2 0.506 0.593 0.913 0.889 0.656
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PEHIEIEIE T G/ N A A AT V43, BIFSR B S
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91 )y Jik B ke Ko 551 ) Bk AL R B LI BB AR LCMB |
WMH EEJK17 PVS G Z2 46 7] g2 VCI By 7 fa ks
PRI, REA A 3 22 SCHR S e Bl s 81 ) (B Ay
LT, U Arba FAEIFSE R JLCTT PVS &
BE VFEE VO WEZEHZE, BA A8
B BB YR EY PVS(>3 mm) #RZSHE I VCI Y
JRUBS:R 55 A Hilal S AFRUH A A %GR 3 575 A
5 WOCT PVS IYERGAFSY AT A PVS B Xk
PRI S CEORE LT )PVS S5IVET G,
& AN T AL R D R 8 2 (1 op B
[ s L PVS 3%, PVS S 728 1] RER ik B AE XS B
H T Re R s s 0 B B {3 H AT PVS I A
HIAH P AR BIRA . CSVD BYIRZE4a 64k & T Hifh
CSVD (R B2 i 2545 , Tang J Z5PHIF5E & B S 25 46
Srh R E R WMH 8% LI AR A OE A
Rz B A vl Redk &k T rh EE BE WMH 5% LI, B Al
SEINE AR L J5 K Mayer C ZF2F5E15H CSVD
RUNGZE 45 76 MRI L 28 900 DRV G 22 55 WMH 44
R VR ity 4 G Rz ST ¥4 A1 22 4, H I DR v R
GCA TEAr Al . 53 AMIFIE e & 245 - VCI By hsT fe
B A G CMB, % & 0] GRS IR A 4L 85 hoF
¥ CMB USRS AN A IS B I CMB =
3ANARTEE N s H T E AN A A
A1 SVCI 45 B i IEAHSEPE R CSVD & LI s Bk |
WMH IRZE46, AT logistic [ G70E H A e 2
G IR, Bk CSVD se e tn i YRR %
SCME VCI A7 faks 3R % IR BkE 2 & 4T LI
g A8 Je 200 LIRS B AN B0 A 7 R B A
i CSVD XA 0

A 5T e 2R Sk PR 31 8 ik A B B 2 VCI
ST fE RS R 2R REAE Sl k{5 VCI FAH G
— EAFEGL, A NN R o 85 sl ikchdifh H 2 46 1
P PN I FRPBR S TS 3 VICT A B SR PR 431
ShlkAELS VI A A 0 SRR, AT R 3 i 4 ik
LA DI RE /I B | I A B K 2 5 pl R
71 B A B4 AH AR R 5 A A TR B s 2 AL
il FR14ZR  AE AR o R BIA I T RENY, T Yan Z 45271
AIF 5 R B JC A AR 250 20 Jik b i B2 B A A R R A

(S SRR = BSOS SS9 5
RN E SRS VO DG v REE %
JEAIF T 11 58 K 2 0 e i 4 s Bk A4k,
e b HAE R W2 B H sl Kok R AL 5 1A
ISR TG ARG, WFFErh 2 2 I 30 sh ke e
RAREA 2SS A5 R AR s 51 sh bk B B
JEVCIF AT G 2, 2% ] e A 4L oA i)
B SR EAR A B T VCT £ ER ) 1 B
A,

4 AUC IAREIN ARUCHIRL GCA 747,
Fazekas 1743 LI+ UL B0 T, % IR A ZH BB
B AR A 7 T R AR () W 0 I — bl 22 b L
flis CSVD, B9 v i 22 4 28 8 5 T A E WMH |
LI Rkt 4 —Fhak 2 Fh X T REE GCA W43 IAUC
I Fazekas PF4355 AUC A E- 0SS 09 1A, 5
Ah WA AN g e 4 X 43 CSVD A JF 2 4FEIR
TFPERZE SR B2 I & CSVD BRI ZE 45 , T MoCA P
Y HEIE AT VCI P, X e 5 P H— GCA
TES3 105 57 B e IO A 33000 (R X i A6 P S AL 5 Jop A
ghA LA L 3 RS fE I PR R T BB T VT
Ll B — 37 fe s PR 28 A T A T e T . AR 2R 5
) AU |, Fazekas PE43 4 73 .GCA PF5 2 43 LI+JIE
BRkEAN B 2 A DL, R R SVCT B XU
PERCAR T A B 3 B e — 25 e T /I il 451
PN S ia o S R et e L, AN (I K= P S iy
W43 2 3l DL L[ 2 LU =E 8 2 4~ (Fazekas =
453 GCA=2 43 LI+fEBUE =2 4>) ], HXF SVCL Y
TH RS B 8 91% | B T % 89% ., SVCI
VCI # LN 36%~67%), I A% MoCA P-4
AR VCI, 3X 7T BB B A B far P75
TN PSRRI HA 59% 1Y JELR 3 3 — T 1T I
M 3 S AR 67 i 70X 0 SVCT 9 AURR B2 BRI T
BB T 59%, T CSVD A0 fr 405 A s h5
(IRESE , © A BIF ST B %% 22 18] 77 16 A G o),
Liu JP 2258 42 OB I A2 455 LT AR, e FE T
W VCI AT fig, (AR B R Y CSVD B far F 53
To e B A I VO PR . IR BIFSE 20
B0E T 451 CSVD AR FEE 5 VCI KA 5e8k , I
FRA I PR 52 P 2 — A5 351 1 & BRI A1 67 o
R S IR BN N 851) & = T R R T A
CSVD 575 i JE DA R A AR DGR, 15 H 251 50 kA
b WMH | 22 [ [ 37 TARFFE B A H 3% (NTHSS)
TEA> S5 2H A AR ] FHF 300 45 rp R R . ANBIFSY
P4 JCA T CSVD J3 VCI RIS fE R N %, 25
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SR AH L MoCA P13 i 2 45 S A 15 HoAth 22 A 2
RN, X SVCT A 4F S A R B, AR I 52
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