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W ¥ ATHR A HIAEEFE (vascular cognitive impairment, VCI) 5 /R 1 #h K )k ik & 5 & F s 5 vA B s 25 45 2 18] 69 %
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Correlation between Intracranial and Extracranial Large Artery
Stenosis and Vascular Cognitive Impairment

ZHAO Zhi-ging'*, ZHANG Zhong-bo>* , FANG Ping-ping”, DUAN Xin-fei*, JIA Jun-dong’, HU Ke’
(1. Graduate School of Hebei Medical University, Shijiazhuang 050000, China; 2. Handan Central Hospital, Handan 056001, China)

[ Abstract] In order to study the relationship between VCI (vascular cognitive impairment) and intracranial and extracranial large
artery stenosis, cerebral white matter lesions and brain atrophy. By consecutively enrolling 105 patients with VCI, divided into mild
group (n =77) and severe group (n =28), and at the same time selecting patients with normal cognition as the control group (n =

71). comparing the differences in cerebrovascular disease risk factors, cerebral white matter lesions, ischemic cerebral infarction, and
cerebral atrophy among the 3 groups, and analysing the correlation between the degree of stenosis of the intracranial and extracranial
large arteries and VCI. The results show that the differences in the history of ischaemic stroke and the proportion of =2 lacunae were
statistically significant among the 3 groups (P <0.001). The differences in cerebral white matter high signal, paraventricular white
matter, deep white matter Fazekas score, and whole-brain cortical atrophy GCA grading were statistically significant among the 3 groups
(P<0.001). In the multivariate ordered logistic regression analysis model, it was found that internal carotid artery segment Cl,
internal carotid segment C2 ~ C7, and the degree of middle cerebral artery stenosis are the main influencing factors for the severity of
VCI. The degree of stenosis of internal carotid artery C1 segment and internal carotid C2 ~ C7 segment is positively correlated with the
severity of VCI patients to a low degree, whereas the degree of stenosis of the middle cerebral artery, cerebral white matter lesions, and
cerebral atrophy grading are positively correlated with the severity of VCI patients to a moderate degree. It is evident that with
increasing cardiovascular risk factors, history of ischaemic stroke and degree of stenosis of the internal carotid and middle cerebral
arteries, the risk of VCI in the subjects increased significantly. It suggests that the condition of intracranial and extracranial large
arterial lesions can be used as one of the indicators for the detection of VCI, and that there are certain feasible therapeutic directions.
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Bifi o AL 2 2 8 A0 PR RN R A 16 7K P 1Y 2
P2, 045 A A B SR R A R
PR L UIE, BRI R, 28Rk 30 ~79 %
MRS ke B0 1. 5% 4025 T 5 800 J7
NZ B TChE RSB WA 7 52 e 3] 4% 1) BUAE N,
LFENBITHRL 12% , 40% ~50% 1) 4735 3h ik
Bz g 35 T R ) B PR AT DA 2 B B A5 BB R
TEEAE N DL R 2R b | I A8 MR (vascular
dementia, VaD) 9 585 20705 5 A7, SO F BT /R
257 K95 ( alzheimer’s disease, AD) > & PN
[Rifi ( vascular cognitive impairment , VCI) 2255 1% 5 5
LG T AR FE DN A B R R, b A d
AD FETRA i BEALH I 0 A T F  IF HoaT v &
FAINAE T Ssh ko A% B g 2% 4 A
P LG E Ry A B R AT DR R, DL
TIPS AL BE PN 25 0 2 3R 2 e 2 EZ )
AT EREEEMN, — BREREH, BT
TR 7 M LA s R A R ke

WM, A {5 5 (white matter hyperinten-
sities, WMHs ) FIAG 28 45 19 & A= S5 F1 B i A — & M
SRS A 3 R 4 g 1t T S 3 WMHSs,
2 A Ay R P ik s ] LR R 1 BT AT A R
JRABERHAE AT Suri 25 IER R DL L SN ks
78 SN FRERG B VAR OC | LB 2 Fili 1 45702 2 7 B 1Y
AN B e sz 4, S BURE R B AR
G 32 BN B 2 e Je A=t SRin H R
L E 27 DO EEs)) I GORA Rk S NS A RPN
Sk VO BYAHSCHERF ST, X AR &0 /i N Ah R
I A5 B4 4 T 975 A 6 1 5 100 000 K 32 Wi o\ R B 0 A
BHEENE X, BRI ST B0 Wil 45 fa ks N &R
(R L A R 9 R = B IS ) i 52 M A 01 D) e i A
) TS R oY e~ 1 w1 o 0], T (3 R E S 1
T Bh F1F A AT RE R BT RE R R

PRIt , 30 TS o v 5 I ot 22 PR RH T 1)
B B F RN TERT G SR A 280 B i 3R T 2
AYICAZ BT AT AT 2 1] 45 DA R0 450 5 D) R
25 W B 1L 48 3 52K (digital subtraction an-
giography , DSA ) PEA £8 5 10 i 1ML 78 175 00, B 2407 5%
VCI B3 1Y N SRS ks 78 2 B2 1 1 B 28 ik
FEYE R EE DL S5 I A8 G B PR 3R A A DG R TR AL
it VCI 1 A s BIL T B Al

1 WHRIRMGE

1.1 XR#MHA
ARG R FH AT BE 1 1) 95 1) o) BB 5T, 328 ek
e dE 2023 4£ 9 H—2024 4 1 A HRHRHT o BE B i

2L NBHISCIA Y £ B 28 3 T 0 2 992 B s 1 7 R A
HIFERT VCL B iR AR B 2 S R i i &
P a5 AR e A 4L 1 1 L3S A TR A 29
B FE ) F1¢2019 4F rf [ i 48 PR AN AR a2 A 48 /e ) 1Y)
LWITRAEGIA VCL 5% 105 1], 3 DA 00 B A1 ™ B
FRRESy MR VCI 4 77 BRI BE VCI 41 28 #, [F]
st 19 B R Ao 22 0 B 22 A R DA H IR N HL 42
% T DSA K i BB VR i BRAL 3t 71 91, Fir S 52
TR HLA 2RI PR 98 RE I 58 2 A0 DG A, 4R A
ek B MRI + DWI + MRA K57 Fll DSA 6 7% B #ff /i
WA S ke s FE B8 o L B AR 1 0, 7R L8
JEF IMAMEIE Z 00T, A5 A 32 3058 0 13 1 A1 )
2.

VCI bR . OIS WifF G I A AR A
IZIGTEEE) 12019 4F b [ 0l 45 M AN M B A2 R 1
)RR QAEIBTE 40 ~ 85 & QLA T #h £8
D FR2E R VP, 912 B A R 2 45 @RENS 58 3%
DSA i # .

X B AN UE A . I FIIE & LA ™ Y
B DR QAEIRTE 40 ~ 85 %, BRI E Il & AT
PR VAL IR B S B OREg
5E3% DSA Ko .

HEBRBRAE . OI2 W R /05 i85 998 1 0 148 DA 0
PRS0 R s QLI BT o n 4 2R 2 R PEREAL
% 5 VAR R 0 R R S s XN T RE A
A S 52 M 1 4 B P A PR 580 , An g i 073
g H I R R LA B AR AE A5 s (DA RS B A RLI
bl IR Y AR A ™ FE IR sl 2 W 4 s
o S A T B SRR
1.2 —B&EN

i A MBI T A B HE D AEER,
FLFRAEIE MR | 32 20E R LA R0 T AL 55 16 16
PRI, A4 S i B PR | 3 IR IUAE | et O o0
78 7 (1R e R B s ) i s I e s
1.3 HZOIEZT

AR FE T TN FIREASTT
FEAR AR . SR FH 187 25 0 R kS AUtR S T4l B %
( mini-mental state examination, MMSE ) 1 5 4 Fl] /K
NP4 2 52 (montreal cognitive assessment scale,
MoCA) ™) M4 & % VCI HI Wi 45 . Hachinski b
MARECERFR >7 47, HAOANHBEAG Y™ H R B %
JE VCI FEEBE VCI, B VCI, T B M H %A G heh
HHR<9 I,

1.4 SkAisgHHRAS 2 Fn f i 25 s 8

SE3E Sk il MRI (& A T1IWI, T2WI, FLAIR .

DWI) , 925 i 2 P i 7 J0 S8 e AE | L4 B B A
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HE s S M RS, A A48 588
DSA KA PP 1L 35 P 745 T2 B (200 P9 3l ik i A0 B | 33
PN Bl ik st i B R i B ik R R sl bk R ik B
Jok HE B ik i ANBE HE Sh bk s o B RN SE IR s k) . AR
WAEREE 73 R R BB AE (AR <50% )
JEAS (B AEFLE 50% ~69% ), F P AE (AR
FE 70% ~99% i [A%E) ; (R ML A 2B s | i
WEZ LA e B2 28 FRRR A AT VA2
1.5 SitESH

K H SPSS 27. 0 Beit 2% 43 B B 44 b BUAH 5C %K
o WA x x5 38,3 4l 1a) Ho g e BB R
FE T 2007 2 B BRI, R E 4 ke
ik, A e R Kruskal-Wallis JE S 50656, 25
3 4B AE 22 S W 4 (8] 45k Bonferroni 4 1E
Oy AR AR B A EL AT I, A 28
HRARTRG AT A A, 200288 P A R
H Kruskal-Wallis JE S 50K 5, 456 L4 | e
SER FHZTCE T logistic BIHAMHT, 1514 45 1M 45
BRAEFN VCI Z 8] (1) S B A FH 2L A A 3 kL (OR) AN
95% A7 X [H] ( C1) Y322 48 [l ISR R Aff e 0UA) AR
55 P <0.05 il EF A FE X,

2 R

2.1 EZRIKER

ARWFFEIEAA 105 22 Wi VCI B3, Fiih
JHVRRERG 1) ™ B R B 4y R B VCT 3k 77 AR
VCIH:28 A, 3 ] LR R A G2 E R

(P<0.001), MR ZHERELKES LS
SER(P>0.05) 3 4[R]85 9 1 I PR 2R L 4l
(P I A PR | i IR L ) 252 A Ge it 22 X
(P <0.001) , 7809 /0> o B sl WA Sl AR o e
W ZEF TG X (P >0.05), 3 4 a2
ol s RSB =2 AN e 25 A Geit2A i L (P <
0.001) , 3 H M IE & IAHIZH 3 8 VCI, Sl A
9 50 ORT IS B =2 A 1) L 9] 90 2 49 ik A, k1
i
2.2 BARKRE NES

3 ZH Al 1 {5 5 Fazekas 4 %855 14 %
Fazekas P77 IRHR B Fazekas 177 1 22 % Y8 5
PR (P <0.001) , HLE B VCI 2000 0 28 BF
O3 E TR VO 2R BR A, 3 2 [a] 4 i iz I
FE4 GCA TR MERFHESITFEE L (P <
0.001) , 1 HE B VCI 44 hi B2 i 2545 GCA 74
FE TR VO 4RI IR, AN 2 Fiow
2.3 FIRMNNERE(MEXREREE=50%) R E

X7

TERRJE VCL AN JE VCI 4 b, i 878 & A
e RS R P s Jbk T e X BE A b i A B A
R R S v W R B Bk RHE 2l ik o B,
PIHTEPRBR 28 2 A 6/ i N 5 1 A B 28 R A R i
E Y S E R VCL 4 (75% 1 53.6% ), TR
VCI 4 FNEE B VCT 41 Hb i Y RTAIR PR A8 EL B3] 2 f
T 08 PR B A8 Lt B (61% : 35.1% ;5 75% -
53.6% ) ,4n# 3 iR,

F1 3HBEBERAKARLE

Table 1 Summary of clinical data of patients between the 3 groups

i H AW (n=17) B#(n=28) C#(n=171) FA2/H P

iEE % 62.16 +8.91 68.11 +7.56 60. 44 +9. 60 7.338¢ <0.001

e (B, 2o/ 3B 22/55 9/19 28/43 1. 985" 0.371
XH 2(2.6) 3(10.7) 5(7.0)

TR ] /N 27(35.1) 11(39.3) 21(29.6) | a6l 0. 482
hE R 45(58.4) 11(39.3) 36(50.7)
KFERKE 3(3.9) 3(10.7) 9(12.7)

1R IR/ A7) 54(70. 1) 27(96.4) 36(50.7) 19. 659* <0.001

Wl bR s/ 151 24(31.2) 16(57.1) 8(11.3) 22.3540 <0.001

=5 Bg I AE/ 151] 35(45.5) 14(50) 7(9.9) 26. 648" <0.001

e/ A5 13(16.9) 4(14.3) 6(8.5) 2.355" 0. 308

e it A 2 g s/ 451 70(90.9) 28(100) 36(50.7) 43. 300" <0. 001

L B/ 1 5(6.5) 0(0) 1(1.4) 2.974" 0.173

WA 5467 33(42.9) 8(28.6) 19(26.8) 4.711° 0. 095

R /1] 21(27.3) 7(25) 11(15.5) 3.127° 0.209

B =2 4~/ 51(66.2) 26(92.9) 20(28.2) 40. 809" <0.001

T A 2 IRRE VO 415 B 40T VO 4, C 40 IR sa S F (B b 9 a3l el H {8455 P EUEFR T 4 el
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®2 3¢A[E WMHs MER S K ILE
Table 2 Comparison of WMHs and cerebral atrophy
grading between the 3 groups

PO, M(Q1,03)

B WiEBiE EZFE WEER 2R
5 Fazekas  Jii Fazekas Fazekas ZE45 GCA
Ay Wy W I

AH(n=77) 4(3,4) 2(2,2) 2(1,2) 2(1,2)
B4(n=28) 5(5,6) 2(2,3) 3(2,3) 2(2,3)
CH(n=71) 2(1,3) 1(1,2) 1(0,1) 1(1,1)
H 105. 83 82.418 82.032 73.315

P <0.001 <0.001 <0.001 <0.001

WA YRR VCL 4L ;B 4N VO 4L C 4% IRAL;GCA

Ao TR S A B MO P TEG Q1 S 25 T ARG 03 S 75
AL
2.4 FIRSMEIMEBREFM VCI Z EHEXERNZ T
B logistic [E])3 4> 47

51 P A I A e A AR P S A I U B
MAEPAETERE (TP =0 JRBENAE =1 Rl Rk
7 =2) MR (BE =1 etk =2), BEAL—gh A
FIT A RN AR LA B A5 T 00, &5 SR R B BTN sl ik 1
Bt #IN C2 ~C7 Bt KMk h sh ks A= 2 J& VCl ™
TR F R N, Ul A B S5 sl kL R

rh RO A R BE (R 3, X ERGE & A VET RO T RE
PEFEVERT . REH R IR AR PR B A5 I, & B b
SN Bh ik R R B bk e A R E R 3, AT X AR
HRE VO T BE 242 HE /R, X e SRR FF A
AR NZR 4 MRS iR,

Fz3I BRIMNE(NERERE=50%) FARMOENS M
Table 3 Distribution of different vessels with intracranial

and extracranial stenosis ( =50% stenosis)

e i B va 4 ¥ VeI 41 popitctsh
LR/ Bl (n=77) (n=28) (n=71)
ICA CI B 14(18.2) 8(28.6) 0(0.0)
ICA C2 ~C7 Bk 15(19.5) 10(35.7) 3(4.2)
MCA 30(39.0) 20(71.4) 4(5.6)
ACA 14(18.2) 11(39.9) 3(4.2)

PCA 11(14.3) 9(32.1) 7(9.9)

BA 8(10.4) 5(17.9) 4(5.6)

VA fiishEE 21(27.3) 9(32.1) 7(9.9)
VA i Py Bt 18(23.4) 4(14.3) 2(2.8)
fN TR 47(61.0) 21(75.0) 8(11.3)
fRNEIER A 27(35.1) 15(53.6) 14(19.7)

TE:TCA SHBA S ik ; MCA Sy M o 30 ks ACA Sy K Jiki BT 3 k5
PCA JyRIKG Bk s BA 3K Sk ; VA SHHES) I ; 3655 M EUE R R
Jir ik A

K4 ERNIMNEMEREEN VCI Z BB logistic 34547

Table 4 Ordered logistic regression analysis between intracranial and extracranial cerebral stenosis and VCI

B WH EVEEY @] 75 Wald OR fH(OR 19 95% CI) P
WeAE =0 3.039 20.759 20. 884 (5. 646 ~77.169) <0.001
ICA C1 Bt e =1 3.040 14. 455 20. 905 (4. 362 ~100. 183) <0.001
BerE =2 0*
A =0 2.543 21.495 12.718 (4. 341 ~37.263) <0.001
ICA C2 ~C7 B WA =1 1. 547 5.390 4.697(1.273 ~17.322) 0. 020
B =2 0®
A =0 3.244 41. 697 25.636(9. 374 ~68. 649) <0.001
MCA e =1 1. 689 8.386 5.414(1.726 ~16.996) 0. 004
W =2 0®
WAE =0 1.481 7.083 4.397(1.477 ~13.079) 0.008
ACA BeaE =1 0.477 0.441 1.611(0.395 ~6.580) 0. 507
e =2 0°
WAE =0 0. 205 0. 141 1.228(0. 421 ~3.586) 0.707
PCA Meag =1 -0.579 0.769 0.560(0. 154 ~2.046) 0. 381
M =2 0®
WeAE =0 -0.428 0.417 0.652(0. 177 ~2.392) 0.519
BA A =1 -0.619 0.476 0.538(0.093 ~3.127) 0. 490
e =2 0®
e =0 -0.494 0. 677 0.610(0. 188 ~1.980) 0.411
VA fiish Bt e =1 -1.709 3.625 0. 181(0.031 ~1.051) 0. 057
B =2 0®
WaE =0 1.216 4.897 3.374 (1.149 ~9.905) 0. 057
VA fi5i 4 Bt Berg =1 0.415 0.433 1.514(0.440 ~5.223) 0.511
W =2 0*

T REFZIUN S BRI, B E 0,
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Table 5 Corrected ordered logistic regressionanalysis
PIES e EVEEY 9] 75 Wald OR(OR # 95% CI) P
e =0 2.974 19. 495 19.570(5. 228 ~73.259) <0.001
ICA C1 B e =1 3. 007 13. 838 20. 227 (4. 145 ~98.593) <0. 001
BeAE =2 0°
WeAE =0 2.451 19.511 11. 600 (3. 908 ~34.398) <0.001
ICA C2 ~C7 B W =1 1. 496 4.892 4.464(1. 185 ~16.794) 0. 027
B =2 0®
A =0 3.308 42.283 27.330(10. 080 ~74. 143) <0.001
MCA W =1 1. 802 9.225 6.062(1.895 ~19.395) 0. 002
BerE =2 0®
g =0 1.498 7.076 4.473(1.483 ~13.491) 0. 008
ACA WA =1 0.432 0.355 1.54(0.372 ~6.385) 0.551
WerE =2 0®
W =0 -0.003 0. 000 0.997(0.330 ~3.013) 0. 996
PCA WA =1 -0.511 0.589 0.600(0. 163 ~2.214) 0. 443
ME =2 0*
WeAE =0 -0. 560 0. 646 0.571(0. 146 ~2.237) 0.422
BA e =1 -0. 696 0.572 0.499(0. 082 ~3.028) 0. 450
BeAE =2 0°
B =0 -0.413 0. 461 0.662(0.201 ~2.177) 0. 497
VA ffish B e =1 -1.604 3.115 0.201(0.034 ~1.194) 0.078
WA =2 0*
A =0 1.211 4. 669 3.357(1. 12 ~10.064) 0.031
VA fii 4 Bt WA =1 0.367 0.326 1.443(0.410 ~5.078) 0. 568
BerE =2 0®
AR -0.040 3.643 0.961(0.921 ~1.001) 0. 056
PR =1 -0.137 0.117 0.872(0.399 ~1.908) 0.732
P =2 0

T REFZIUN S BRI, B S E 0,

2.5 FABEK KNP BEKEEZE R A RRE,
MZEHEHZRS VCI HJ Spearman 18X EHHF
M2 R4 R3S vl BN Sk C1 B S
W C2 ~C7 B KM s ikopke 75 FEE \ WMHs ik 25 45
SRR AR, VCL BB TR B O PR AR & 3R 4T
Spearman FHIEHEHT, G5 RN HIN Bk C1 B,
N C2 ~ C7 BORAER S VCI B ™ H R AP AE
IRAEFRRE IEAH K (r, =0.367,P <0.001;r, =0. 325,
P <0.001) , 1 KM sl ko 2= #2 B WMHSs | i 22 45
SRS VCI B T E R AR TP SRR B IR ARG (1, =

&6 ICAMCA BRFEREER WMHs, NELHE 2R
5 VCI i) Spearman 8 <14 53 #r
Table 6 Spearman’s correlation analysis of the degree of
stenosis of ICA, MCA, and WMHs, cerebral
atrophy grades and VCI

i H r, P
ICA C1 B 0.367 <0. 001
ICA C2 ~CT B 0.325 <0.001
MCA 0.529 <0.001
Ji 45 = {75 5 Fazekas 8.4 0.778 <0. 001
S TSR GCA 539 0. 633 <0.001

0.529,P <0.001;r, =0.778,P <0.001;r, =0. 633,
P <0.001) 3k 6 /R,
3 it

2T P A0 K 3l ks 28 T VCT 4+ 6
RAFBNFEA DI, IR0 5% #0545 2 T 550 8h kvt
A FZ I | 1 22 % EL At A5 9 A0 55 AP e, AR SC
W98 e BA , Bt 25 00 I A8 e B8 PR 28 (v LR L R 5
1o I ILAE ) B 351 P9 s fik . K Hh o Jikopke 7 R R 1) 34
I, 523 KA VCT Y XU 35 380, A7 78 15 A1 5%
P, CREST-2 BAZIMUERH AN AR 1 [ 5 3 3 ik
VA SE VRGO AF AR AR & 38 1 1 — 25 R 4 55 A i e
T AH S A0 ML A I R 28, 3 o 52 M 85 3 8 0 55
£ Lineback 257 #F 5% b | i 1 S 5l ik 5 | g 3L 4%
RGN 2 O BRI ITAL B9 1 975 44 Jofi i s As
BB 5E T, HSh b AR 5 IHTEE T T FER ik
GRG0 58 K B, 22 30030 ik o 7 L
Fge s 25 5 FEON AT RE M E ™ — oY
S 1 P4 25 30 bk P I B R B8 5 3l bk S 4
ARG I T8 8 25 A A 4 00 251 3 Jok ple 2 114 5% 1,
LRI Won | ARG RIS Th e e W
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Ak i ELE DA A T RE I, 2 50T 5 th S AR
WA AL AN AR L e A S0 40 ek A ke ) {3
WA D ER 4 WF 5% 23 B 851 8h ik i 32 EE R 1T BB 4L
AT 3 B0 ik A A A O i BT R B T g
B2 IR ARIAYTT X 818N ko 28 fR 3 AR JE AT
TR T R AR 0N, o A T R R O R Y KR
SMELL= A T SO SE ), A AOR #Z 1 E 4l 3R
B, P S KR A B S ORI RS DL B A
[ R A R A OG5

VCI 5 J AU HI 5088 A 55 $00F T 200 8 A Ak 2t
HURE , DL R3] 51 2 RN AL B PN 25 19 B3R 142, BiF 5
FUATCAE R 20 3l Bk e 28 R E S L R R
JE ACAZ SRR 2 [ RE R M 5 Ssh ko
75 ] 3 5 22 ML S O BN A 355 M I 3 30
S5 WMHSs | i B2 ot 25 46 | I D) g 3% B2 1 B
SO IR AR W I I 3h ) 2 % A
SIS Bl ke 78 R N D RE T I R R G B
YERMY . Ssh ik zE 2 S 3500 L 7 ok /b | i R
il 0 S 5 1ML 9 T A S B R BRI L I S R
FAG A2 AR PE) T R R R 2
KYRERR PR tau 25 1 AYUTAT, 3 J& — i ¥ A6 59 1ML 3
B 44 0 TA %0 3 i B A% =2 18] A9 BE R, Bhandari
VI SR B ST B ke A A [0 BR i
TSN 124 Ry 8 W 45 52 B 29 60% , A ALl i 7
AL A FE 5 S A B 53 43 K IR A BE 2| 3 AT
SRR FIA I L B i 22 i) () ] 2L B

ARSCHFFE B, WMHSs A0 25 46 () 7™ 8 F2 1 5
VCI #) % A=A AR SR A AR G, WMHSs ] R i h
K - WAnH R S EUN S P R EOR,
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