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[ Abstract ] Objective To study the cognitive function and characteristics of infarct-free severe carotid
artery stenosis (CAS) patients with vascular cognitive impairment (VCI), and to analyze the risk factors for VCI
in these patients. Methods A total of 55 severe CAS patients who were treated in Beijing Tiantan Hospital
Affiliated to Capital Medical University from September 2020 to December 2021 were included. The patients were
assessed by 2019 Chinese Guidelines for Diagnosis and Treatment of VCI. The cognitive function of patients with
or without VCI was compared using the Trail Making Test-A (TMT-A), Trail Making Test-B (TMT-B), Boston
Naming Test Version 2 (BNT-2), Chinese version of Hopkins Verbal Learning Test (HVLT), Clock Drawing Test
(CDT) and Montreal Cognitive Assessment Scale (MoCA). The influencing factors of VCI in patients with severe
CAS without cerebral infarction were analyzed by multivariate Logistic regression analysis. Results Among
55 patients with severe CAS without cerebral infarction, 40 patients (72.7%) were complicated with VCI. 67.6%
(27/40) of patients with VCI had more the 3 dimensions of cognitive impairment. The results of univariate analysis
showed that there was significant difference in the age [ (64.00 = 6.61) years old vs (58.13 + 6.66) years old ],
years of education [9(9, 12) years vs 12 (12, 16) years ] and vertebral artery stenosis [ 65.0% (26/40) vs 5/15 ]
of patients with or without VCI (P < 0.05). When multifactor correction was applied, advanced age (OR=1.165,
95%CI=1.019-1.332) was a risk factor for VCI in patients with carotid stenosis, while higher education
(OR=0.681, 95%CI1=0.490-0.947) and effective Willis loop compensation (OR=5.531, 95%CI=1.027-29.797)
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were then protective factors. Conclusions Severe CAS patients with VCI have extensive cognitive function

impairment, higher education and effective Willis loop compensation are protective factors for cognitive

function, and advanced age is a risk factor for cognitive impairment.

[ Key words ] Carotid artery stenosis;

Vascular cognitive impairment;

Influencing factor

Fund programs: National Natural Science Foundation of China (81870833); National Science and

Technology Supporting Program (2015bai12h04)

LA PN ARG (vascular cognitive impairment,
VCD J& 98 1 T 45 PR 2R 1 i NI RESZ2 40t , fud
— Z I AN [ | D32 40 A B A% S ) 8, e ™
RN AR VORI kR 2278
SR SZ B LA BRAT BE T L 0 B BE ATIC AL )
%?}'&'\'7"7%:"5[2]0 1 h ik B 78 (carotid artery stenosis,
CAS) Bl PEA A WA, CAS & A HIRE
IR K R R CASH i U B
VCIE Rl 2 —, {0 HHTAT5E CAS % 5 I VCI#Y
AR LA SN AZ 40 s B /D, % T CAS S
IR AN AZ R A SRS R R S a e AR e
R BitE. P, AWFSE RO 8B CAS JR 3 B9
RGEHEATIFAL , T 1% CAS ;L E B I VLAY Bl LA K
B F AT RERY BARBUR R O, Ik PR &R
BRI R R, B 7 GE B AR
RE  FEZEA AT B AR

— MR 5Tk

LAFFE 5 4. HEHL2020 49 H 220214512 A
A2 T8 R R B E bt K IZ BE B 4 55 ] 5
JE CAS FBE TR &, BT A B RETZE L | CT
ML | SR ML B 5 5 CT KA + 4
JRUAZ + P JSUSRAN (B0 Sk AR MRIZE R A . WA

B PR Bl SN CAS & A2 38 > 70%. HE B AR 1 -

(1) A BRIHBUR A BGiR5E 5 (2) BEAEA 55150 ik 1 15t 5
THRTFARHA; Q) fFATEM L DIRES G RGP T R R
AT A BRI 3Z0; (4) IS TS . AR E
SBUN=F 2y SN ol A e v P T e (e L
2L EHES . KYSQ2018-156-01, KY2022-053-02), fif
ARG HIES SRR IS EMERES.
2050 (D) W B W — IR BEkt . L dETE
AL ZHE IR E AR B S (R
I S W B B e i LR B2 AR SR A
S AR T A ST B CASHE I | HE B koA
00 L e Willis MU R B AR B ARERAR I
VRr R ITCREAR | TIA FIERE S M IR (L 45 30 L Sk
G TR A s CASTZ WK B AL SE R IR M 31 50 ik
PR BB I AR B ARE , 70% ~ 99% F) B 75 hy . J bk
7, 50% ~ 69% FAE N B AE N B AT AL
KT 2= 15 288 S KA, A RUR
B2 Willis 350, (QVCIiZ Wi, R FH (2019 4F

AR RERRSIA TR ) 7 P VCT 2 TR
U AP AR 3 (TRl PR I A 1 A DA A e
TRIAAAE 2D TSR ) | A A M i 4
AR (B 455 L/ A 6 PR 3R R s I 5 P A 25 1
AR F o AL, HERR AD S5 A2 i A
HRERI T . (3) NI REPEAL o X AL 3 A TE
AP AT IIRE L 1 S TIRE L F T I RE
J1 WL AL RE 1 AR 3L 6 DR 2 2 kA 7T
i, VA T B A FE % 2356 — A (Trail Making Test-A,
TMT-A), 1 3C W 3% 28 i 56 —B(Trail Making Test-B,
TMT-B), I i iy 24 13X 55 2 i (Boston Naming Test
2nd Edition, BNT-2), H1 3C U8 % 4 i i 35 2 >
1 (Hopkins Verbal Learning Test, HVLT). I £ i 4%
(Clock Drawing Test, CDT) flMoCA . Z:7% #H5& 3k
[ 7 1, VAXE R 4EBE AR 5 5753 70 B . MoCA [
fH: SCEHM 1370, ZEAEFR~ 6411951, ZH
B = 74424535 CDTB{EH 3455 HVLT B{E
9 18.545 5 BNT BE A 22 435 TMT-A B {E 5 77.5 55
TMT-B BB A 147.5 s 155515 T BB A AELEAR N 2
JE BN R0 T, 450 T B (R A AN AE X IO 46 B2 )
PN IEIE 8

3. 48312407k« SRIUSPSS 25.0 Geit=2 4ty
s tre 158 IR0 BT BEOR LUIEL « A5
W22 (x £5) 27, AL HEBCR IS REAS 0452565 IF
TEZS A R OB AL BCR DU 22 8 [ M(Pys,
P9 | 37w, IR HeAER H Wilcoxon BRAKG 55 . 114K
GOR L 1 43 8 (%) Foo , IR LLBER T X K
B, FFHCH KA oA BEA T I SRR IE 5 Fisher KT 8
Kk, DIESOAPE VO N AR &, LN R A
P < 0.1 748 H AR 0 A Z H K Logistic [8] I 45
B, Sy BT CAS J 5 FEVCT RS R 3R . XU
P<0.05 hZEFAGI#TEL,

— Q:‘:

.\ &a

1. TOINAESE B CAS H 1 VO G RGP 25 i B
RIZE 00T« 55 BIJCAGAEFE A CAS SR, 40 )
(72.7%) I T VCL, PEEORME VOB E IR | 52
AT MRS R, ZRASITFE
X (P<0.05), WF1,

2. JCAHAE E BE CAS £ VCI & BN T RE s
B B VCHERE PSRN I AS B BE ) L 2+ 2T id12



Y SR A 2023422 H 20 HEE 23 555 28 Journal of Neuroscience and Mental Health, February 20, 2023, Vol.23, No.2 - 83 -

F1 TCAEFEIERE CAS BE 1 VOGRS B R (%) 5L R 507

TEVCI fEVCI
iH HZIx i P
(n=15) (n=40) X fit fit
AR % xs) 58.13£6.66 64.00+6.61 -2.923  0.005
ZEHEFMR A, M(Pys, 12(12,16) 909, 12) 3.199  0.001

P75)J

e [ 41(%) ]
% 13(13/15) 32(80.0)

0.032 0.858
& 2(2/15) 8(20.0)
AR [ #1(%) ]
TohiEtk 12(12/15) 24(60.0)
TIA 2(2/15) 11(27.5) 1.649  0.525
e 1(1/15) 5(12.5)
W AR S [ 461)(%) ]
¥ 6(6/15) 23(57.5)
) 1.340  0.247
e 9(9/15) 17(42.5)
RIS [ 451(%)
Jc 9(9/15) 32(80.0)

1.366  0.242
f 6(6/15) 8(20.0)
BERIE s [ (%) ]
7 10(10/15) 28(70.0) 0,000 1.000
f 5(5/15)  12(30.0) ’ '
15 I S [ (%) ]
7 7(7/15) 14(35.0)

0.629 0.428
f 8(8/15)  26(65.0)
R B IAE sk [ f51(%) ]
Ja 11(11/15) 32(80.0) 0.028  0.868
H 4(4/15) 8(20.0) ' ’
ARYRTFAAM B X N 2
s iopers [ 41(%) ]
T 10(10/15) 24(60.0) 0205 0.650
H 5(5/15)  16(40.0) ’ ’
Meshkaezs [ 41(%)
T 10(10/15) 14(35.0) A48 0.035
H 5(5/15)  26(65.0) ’ o
Willis AL 111(%) ]
g 5(5/15) 24(60.0)
] 3.112  0.078
Zé] 10(10/15) 16(40.0)

s CASSBNKBAS ; VCLIMAS M B 5 TIA %58 M i e i
KAE S/ NT 20, DI EER

AE 1 1B DURE | T R S AL B B AR T I R 4
BT VCLEE , ZF A5 (P <0.05),
WF22, FEVCLEF T, 38111 MoCA 1543 . 24 151
CDF 343, 32 5 B HVLT #5343, 35 i A TMT-B 15 4
T BIE, WK 1, 2761(67.5%) BEJE CASTEVCI A
HHINAIZ 4 > 314, WA 2,

3.H FECASE H FEVCIRY S N R . &t
CASEBEHEEVCIMfER = (OR>1, P<0.05), %
AR PR AR A S0 Willis BRAC A S A8 40 I R
(OR<1,P<0.05), W33,

THiE  ShIk ok REREfL P CAS 5k %0 32 45 Fn 26
B Y AE G, (HREAE T CAS (9 267 5 24 h e i 1l
PERS R TR, AT CAS ¥ B AN T BRI 119 5¢
TER A, Mathiesen 2500 X5 CAS B2 25 1 48 Ui 1 AF
LRI, M TERE N, CAS B 3F AT RE Sy Fi
1% BARAE P & SEONAIRE S TR, HF4E
FIBIF 5T 26 B CAS A< Bt 2 TA 1 32 3658 19 ik ST 15 56 [A]
%, Lal % X TRAER P B CAS B INHIThAER)
WF9E B , BB I2E I CIZRE ) s 8/ b P B
J1, PATRE ST ANE AN EAS A S AR, 17 HLE—2
(1 CAS P VCIL i 2 /078 2 NN 4 13 7 1 A W 1
RIRE S N . ABFFE MR THIRIR SIS, 67.5%
(RIAE VCT R 1 2 0N AN 5 34, E— 453
SET CAS A LATE RO 3245 .

CAS FHOAFNZ G HARMLS] v AR . REAE
ST R B, CAS BB (14 R0 A 34 IX 388 14 J o 45 4
BRI R A B B2, I TS M e
B MG HAT TS T REAR X I B T RE R
2%, AL FH TN 2% | BRI I 25 AR T ) 4% 1 DI RE
BT BN B R , CAS B
e M4 AR | SRR AR 0L R AE AR K B R/ 2L
BRI ek s, ELX SE AR 5 f o A N A
TRRARE M LI WIS R, CAS X K 454 |
IHRE LA TN N — A~ R 4 B R (35 3 24 A S 43
& ] REE X R AR IR S TR

VCUIAHIZ PR 45 5, 5 KM A2 # i M2
A I AD MG, = E i RPN, Bl U P
FRA T B, Hoe DA AL 3 B A v L /0N 145 6
A K R sl iope s i i AO MG 1 56 X T CAS |
H B VCT R ] BEMLH A S i S 4 1 — A AR Bt
RERLAEIR | ke 825 2 50 AW A X L H A
SCMIAJN DI RE B , CAS B A T B AR %o 4
B4 Takaiwa 25" X} 105 66 JCAE AR CAS % A 4%
FEN A RERRAT B I8 DL T4, R BT fg
Z R F A G/ o FEARWESE R, JCRNAT PE
CAS B B VCT LR 553K 72.7% , 13X & B R
FEBA I B AR EAR E LR, CASERE S &
FEVCL, 3% —4518 S RE: R SE4E RARm A 50

CAS BEIABE 1 5B LN EMIC. BT
FEFRIA ARV SN sh ik N B R 2R BEHAS AL |
i L3 1 3h R 5 RE 1 BRI S S CAS B AT g
RERSARE & 2022 A S 2l L A /% 138 Sh AN
S TR S RN I RE R R R 2 0 AR
REER IR, ZHUFIERE A ERE RS BBV,
IEAk, A5 %A Willis FRAR At 2 AT T RE A AR 47 A
=, SRS I VO ER N &, INmIhfES



-84 - MR SR T4 2023 452 A 20 HEE 23 555 2] Journal of Neuroscience and Mental Health, February 20, 2023, Vol.23, No.2

F2  TCHIALE L CASFEEUAEE VCLBRHE A RE LA (53, x + 5)

2H 7] 151k MoCA CDT HVLT BNT TMT-A TMT-B
JEVCI 15 25.53 £0.74 4.00 +0.00 22.00 +3.59 26.33 £2.13 6.93+9.79 120.00 + 25.04
fEvel 40 19.68 +3.15 2.88+1.11 14.95 +4.51 22.90 + 4.04 86.08 £47.90  234.25+88.73
B 7.081 3.885 5.433 3.117 —3.124 —4.888
P < 0.001 < 0.001 <0.001 0.003 0.003 < 0.001

T : CAS SRS VOL M PEIARIFERS ; MoCA SEREH/RINVANTAG 4 5 CDT ImAiass s HVLT B2 ri 75 2 > MK b SO BNT i8¢

A 44 L ; TMT-A #2855 -A; TMT-B #4645 -B

W vl
157 JVCl

" MoCA CDT HVLT BNT TMT-ATMT-B
T CAS BShIIHRAS ; VCI MM AHIBERT 5 MoCA SERFFIZRIAFITFAR h
5 CDT WAPIRES s HVLT 235 4 708 5 2 2 M SO s BNT i 44 10
K ; TMT-A LRI -A ; TMT-B #2450 -B
1 TINAESETE B CAS £k VCI B AT e 2 B 0

14-

1 2 5 6

3 4
NN Z AL
VOBV HIBETS ; CAS Sizh bz
2 JNNAESEE E CASFE VCT R A2 i 2 B4

AR, AR A R A
FITHRE T RS B A R . FHSCHTTEIER, 24—
N B Jipe 7 I, 60 259 Bl kot i i 2 AUEE R
BN A, HESh KO IR X R A 1 52 )
I, 3 0T LASE 3 P 0 SR ER RS BTAEER X it A 7 AR
2, 2 CAS B G I HES DRz i, Hoam S99 A v Al

T 7 8 o P A = rAR U s A 3 - B N D@ G L
1435 P Bl oK OBe 78 175 000, | I K R 0 2 1 L LA B 2 A5
FLASSE A i N A AR R S BE A A ), {H
ABFFTEER R, FE DL EHEM PN 2 g, A Willis 374
ARSI T CAS B E A VCL R R 2, 457 it
PRI ST B X A i 3 AR B FH T RE B A E
Willis PR J2: /i A 1 B2 A0 S B A 2, AR e
I FL R e R B, 16350 P 3 bk
W7 ol P 2E £ 35 v, A sl KO A A B4 A 1
SR I T A P 8 R A, X e BH Willis 2R
A ZREEVE R AT LR G DI BE , X 1E 2% f8 5 1
NI REZ R — 7 X

AW FRAFAEA L Z AL 15, ARFFE B FEAS 12
BN, BB , (L BEIR AR a2, T
T L PR 2 B AN T RE Y Bl A i B PR A
K F o WAL, FETABFIE B0 A 4518, HoAb il 72 95
IR AN TN S 3 RO S SR ELEE CAS
BEINHTIRE R IR A TR AL oY . e, AT
FEARRANIIE A N Z B EARLE] , J5 2 45
A MRIFEARSE— 5087

ol LR N B Y e 2y A B N
A5 F B R E CAS J 8 &1 VT, it H 2
H PN R Z WA B Nz, A
22 [ B8 17 | 27 2 1CAZBE J1 FNHRA T RE J1 40 3 R4 .
AN, ZHE AEBR A Willis A R RS & T B CAS
BATE VO R &R | i ik B 5 H B VClL,
FUgEIRZE 0T G AT S0 TR 25 i
EERBAED RGO A 2, DTS kbl
SRRSO KR, I SCHES | SCRRISCSE A L 25 A,
WICHEIT  HRON TR e

F3 LML EE CAS B VO K R 1Y 2 2 Logistic [B1H 4347

TiH [EVEEYd FrifEis Wald x {8 P1H OR{H 95%CI
gl -4.452 4.588 0.941 0.332 0.012 -
AR 0.153 0.068 5.018 0.025 1.165 1.019 ~ 1.332
ZHE R -0.385 0.168 5.227 0.022 0.681 0.490 ~ 0.947
MESh KB ZE (AR EREAE A S HR) —0.545 0.844 0.416 0519 0.580 0.111 ~3.035
Willis ML (LIAEAER RUREE A S IR) 1.710 0.859 3.962 0.047 5.531 1.027 ~29.797

U CAS FBIIKBEAE ; VCI AP IBEAS s - ToRH



2T SRR A 202342 H 20 H 45 23 555 2 Journal of Neuroscience and Mental Health,, February 20, 2023, Vol.23, No.2 -85 -

[13]

& % x o

van der Flier WM, Skoog I, Schneider JA, et al. Vascular
cognitive impairment] J ]. Nat Rev Dis Primers, 2018, 4: 18003.
DOI: 10.1038/nrdp.2018.3.

ladecola C, Duering M, Hachinski V, et al. Vascular cognitive
impairment and dementia: JACC scientific expert panel[ I].
J Am Coll Cardiol, 2019, 73(25): 3326-3344. DOI: 10.1016/
j.jace.2019.04.034.

Chang XL, Zhou HQ, Lei CY, et al. Association between

asymptomatic carotid stenosis and cognitive function: a

systematic review[ J ]. Neurosci Biobehav Rev, 2013, 37(8):

1493-1499. DOI: 10.1016/j.neubiorev.2013.05.011.

Barnett HJ, Taylor DW, Eliasziw M, et al. Benefit of carotid
endarterectomy in patients with symptomatic moderate or severe
stenosis. North American Symptomatic Carotid Endarterectomy
Trial Collaborators[ J 1. N Engl J Med, 1998, 339(20): 1415-
1425. DOI: 10.1056/NEJM199811123392002.

AR AIRI A SV Bk iSATE L T 1
o M AR RR (FFRR), 2017, 9(3): 169-175. DOL: 10.3969/
j.issn.1674-7429.2017.03.003.

Luo RT, Wang PJ, Deng XF, et al. An integrated analysis of risk
factors of cognitive impairment in patients with severe carotid
artery stenosig J ]. Biomed Environ Sci, 2018, 31(11): 797-804.
DOI: 10.3967/bes2018.107.

b BRIt 2 R 2 D R R L olk 2 B2, (P T I
EHENAIRTHI2I6 8 ) i 5 2. 2019 4F o =) i AP A A
EIFSIRIE R [ ) ] PR ERR, 2019, 99(35): 2737-2744.
DOI: 10.3760/cma.j.issn.0376-2491.2019.35.005.

Wang T, Mei B, Zhang J. Atherosclerotic carotid stenosis and
cognitive function[ J ]. Clin Neurol Neurosurg, 2016, 146: 64-
70. DOI: 10.1016/j.clineuro.2016.03.027.

Mathiesen EB, Waterloo K, Joakimsen O, et al. Reduced
neuropsychological test performance in asymptomatic carotid
stenosis: the tromse@ study[ 1. Neurology, 2004, 62(5): 695-
701. DOI: 10.1212/01.wnl.0000113759.80877..1f.

Lal BK, Dux MC, Sikdar S, et al. Asymptomatic carotid stenosis
is associated with cognitive impairmenl[ J1.J Vase Surg, 2017,
66(4): 1083-1092. DOI : 10.1016/j.jvs.2017.04.038.

Wang P, Cai H, Luo R, et al. Measurement of cortical atrophy and
its correlation to memory impairment in patients with asymptomatic
carotid artery stenosis based on VBM-DARTEL[ J ]. Front Aging
Neurosci, 2021, 13: 620763. DOI: 10.3389/fnagi.2021.620763.
Baradaran H, Mtui EE, Richardson JE, et al. White matter

diffusion abnormalities in carotid artery disease: a systematic

review and Meta-analysis[ J ]. J Neuroimaging, 2016, 26(5):

481-488. DOI: 10.1111/jon.12347.

Cheng HL, Lin CJ, Soong BW, et al. Impairments in cognitive
function and brain connectivity in severe asymptomatic carotid
stenosis[ J ]. Stroke, 2012, 43(10): 2567-2573. DOI: 10.1161/
STROKEAHA.111.645614.

Chang TY, Huang KL, Ho MY, et al. Graph theoretical analysis
of functional networks and its relationship to cognitive decline
in patients with carotid stenosis| J ]. J Cereb Blood Flow Metab,
2016, 36(4): 808-818. DOI: 10.1177/0271678X15608390.
IR, XU, BRI, 55 . SN bk A% DA 0 B B I A ML A1
Bzl ki i3 TR XSRS REZ W TR [ ] ARk

[18]

[19]

[20]

[23]

[24]

1A 97 2% 7 (B F D), 2020, 14(4): 194-198. DOI: 10.11817/
j.1ssn.1673-9248.2020.04.002.
Huo R, Liu Y, Wu HB, et al. The advance of the mechanism of
cognitive impairment in patients with carotid stenosis and the
effects of carotid revascularization on cognitive function] J |. Chin
J Cerebrovasc Dis (Electronic Edition), 2020, 14(4): 194-198.
Washida K, Hattori Y, Ihara M. Animal models of chronic
cerebral hypoperfusion: from mouse to primate[ J |. Int J Mol
Sci, 2019, 20(24): 6176. DOI: 10.3390/ijms20246176.
Takaiwa A, Kuwayama N, Akioka N, et al. Discrepancy analysis
between crystallized and fluid intelligence tests: a novel method
to detect mild cognitive impairment in patients with asymptomatic
carotid artery stenosis| J |. Eur J Neurol, 2018, 25(2): 313-319.
DOI: 10.1111/ene.13504.
R, R, KRR, SF . M A e AE L A 1 A 9 2 B
RRRAIDGIE ) ] P ERBAEAZGE, 2011, 31(20): 4020-4021.
DOI: 10.3969/j.issn.1005-9202.2011.20.067.
APER TR . BBl ko7 % R AE A8 PR R i (A A
DIRERgRem [ ) ] P IEAEAZGE, 2016, 36(14): 3431-3433.
DOLI: 10.3969/j.issn.1005-9202.2016.14.036
Romero JR, Beiser A, Seshadri S, et al. Carotid artery
atherosclerosis, MRI indices of brain ischemia, aging, and
cognitive impairment : the Framingham study[ J ]. Stroke, 2009,
40(5): 1590-1596. DOI: 10.1161/STROKEAHA.108.535245.
Chu Z, Cheng L, Tong Q. Carotid artery calcification score and
its association with cognitive impairment[ J ]. Clin Interv Aging,
2019, 14:167-177. DOI: 10.2147/CIA.S192586.
Avirame K, Lesemann A, List J, et al. Cerebral autoregulation
and brain networks in occlusive processes of the internal carotid
artery[ J1.7J Cereb Blood Flow Metab, 2015, 35(2): 240-247.
DOLI: 10.1038/jchfm.2014.190.
Sachdev PS. Social health, social reserve and demential J J.
Curr Opin Psychiatry, 2022, 35(2): 111-117. DOI: 10.1097/
Y C0.0000000000000779.
Zarrinkoob L, Wéhlin A, Ambarki K, et al. Blood flow
lateralization and collateral compensatory mechanisms in patients
with carotid artery stenosis| J ]. Stroke, 2019, 50(5): 1081-1088.
DOI: 10.1161/STROKEAHA.119.024757.
Qureshi AI, Chaudhry SA, Eckstein H, et al. Asymptomatic
extracranial vertebral artery disease in patients with internal
carotid artery stenosis J . Neurosurgery, 2017, 81(3): 531-536.
DOI: 10.1093/neuros/nyx092.
Shuaib A, Butcher K, Mohammad AA, et al. Collateral blood vessels
in acute ischaemic stroke: a potential therapeutic target| J |. Lancet
Neurol, 2011, 10(10): 909-921. DOI: 10.1016/S1474-4422(11)
70195-8.
TG, BB, B, 55 W SRR 25 P9 2l Ik 3 B 7wl o4
S RBP4 S P AN TR 2 e [T ] p XU S P 2R
2R, 2016, 33(6): 529-532. DOI: 10.19845/j.cnki.zfysjjbzz.
2016.06.012.
Wei W, Huang JJ, Luo H, et al. The influence of collateral
circulation on cerebrovascular reactivity and attention network after
severe stenosis or occlusion of internal carotid artery[ J ]. Journal of
Apoplexy and Nervous Diseases, 2016, 33(6): 529-532.

(e H Y 2022-02-12)

(RSl - X4 2%)



