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[ Abstract] Objective To analyze the lateral differences and correlation in cognitive function and carotid blood flow
velocity in patients with severe carotid artery stenosis after carotid endarterectomy (CEA) . Methods A total of 120 patients
with severe carotid artery stenosis who received CEA and underwent cognitive function assessment at Second Affiliated Hospital
of Air Force Military Medical University from January 2019 to January 2022 were selected as the study objects, including 58
patients with left side lesions and 62 patients with right side lesions. The general data and cognitive function [Neurobehavioral
Cognitive Status Examination (NCSE) scale, Frontal Assessment Battery (FAB) scores] and carotid blood flow velocity indexes [peak
systolic velocity (PSV) , end diastolic velocity (EDV) , and pulsatility index (PI) ] on the affected side after CEA were compared
between patients with left lesion and patients with right lesion. The correlation between NCSE scale, FAB score, and carotid blood
flow velocity indexes after CEA in patients with left and right lesions was analyzed. Results The NCSE scale and FAB scores
of patients with right side lesions after CEA were higher than those of patients with left side lesions (P < 0.05) . There was no
statistically significant difference in PSV, EDV, and PI between patients with left lesions and patients with right lesions after CEA
(P> 0.05) . In patients with left lesions, the NCSE scale and FAB scores after CEA were positively correlated with EDV and PI
(P < 0.05) , but not linearly correlated with PSV (P > 0.05) ; in patients with right lesions, the NCSE scale and FAB scores after
CEA were positively correlated with EDV (P < 0.05) , but not linearly correlated with PSV and PI (P > 0.05) . Conclusion The
cognitive function after CEA in patients with left severe carotid artery stenosis was worse than that in patients with right severe
carotid artery stenosis, but there was no difference in carotid blood flow velocity between the two. The cognitive function after CEA

was positively correlated with EDV and PI of carotid arteries in patients with left severe carotid artery stenosis, and positively
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correlated with EDV of carotid arteries in patients with right severe carotid artery stenosis.

[ Key words ]

B DK o5 B A 1 5 Bl ko A T S0 R A e I
FAEAGR ML NGRS b, R R 25 2 K P RS AR
(carotid endarterectomy, CEA ) 1f 4 5 #ish kB 2
BAEMLG BRI BREY, RS
kB S5 s N Th g 2, ELERE S bk As
SR CEAJT R A 1457 S e i B 2800 LI 45
PEAMBRAR o ML Bh 2 A T LR A A
ZRAAR R, AT L W I AR R B s R B R
&GO L BRSSO B s A
HANMIReAS B3, X 5 Sl bk i i 3 7 27 kg A
S0 AR, HRGOC T SiEh ok 28 B CEAJEIA
T RE S SN PR AR bR Z [ OC R MR B . AFSY
B 1E T E S ke B CEAJR INRIZIRE . 318l ik
DL R 1) 2 5 R AR A o
1 XWg57H%
1.1 B4

HEHR20194F 1 —20224F 1 F 7525 24 B K750 — I
Ja& = B 4552 CEATF A TN RIS B PPk 1 = B 35 8 ik ope
A 12001 N BEFERT S, TP Ze Ml A2 5815 . A e 72
621, DAAFRE: (1) FF6 H S oA 12 Witk

M () BEAE; (3) IRRVERIEE; (4) fig
IEHVFEALT:  (5) ARJFBUHEBERE >3 do fRRR

e (1) UG IEAR A PR A /s A A S S Bl bk e
PN SIKRAE . PAIZER s (2) A O DR
WELLIRPEI R ZEE s (3) FAERE BN, QoRTHl 2>
SUE . ABLE . FRRAE | SRIAAE . BENRFRERTE . AWFH
o3 BB R Tm BE BeAC B 5 ot (AL
71 20180522) , T BESE T MRS,
1.2 BTk

(1) —MBERplcdE : W B E R —RBOR, (4G
AR M) SZECEIE] . RSO . AR S (i
Fe o BRI . miIR AR . SRS Bkps ) L IR
Yo (R BEbE . BERE . P/ sy ) ol A2
s, (2) INFIIIREVEAL . CEAJS 14 IR A & HAT
WFFE HARANTG A B VAl 2 R IR 2247 S AR S A A
( Neurobehavioral Cognitive Status Examination, NCSE )
ERMBIIEEPEE B R ( Frontal Assessment Battery,
FAB) WS AIARITIRE . HAPNCSERRE 1005
H, Br10050, 1570k B oA A R B it
B E O 5 FABLE6NAH, Br185, 134
IRR W B BER R 7, (3) FiMERA K
2. CEAJSHH H Sz BT -RF i Prosound o 6X] 35 1
A SAUME R 7 G A L2 e S8 O S50 fpk L R B AR R, T

Carotid stenosis; Carotid endarterectomy; Cognition; Carotid arteries; Blood flow velocity

WA i 30 0 1 e ok (peak systolic velocity, PSV) . &F5kK
WM (end diastolic velocity, EDV) | 37 fiL itk
E (mean velocity, Vmean ) , B85 (pulsatility
index, PI) [Pl= (PSV—EDV ) /Vmean )
1.3 Gtk

fli fStata 13 178 0. FF& IER AT
HERLL (xxs) Fon, PR BRI ST HE AR ok
B TRECROR AR B R, AL R xR
s Fisher st PIBEAR T 5 9 748 5 (A 1) AH DG ME 23t R H
Pearsontl 5041, LIP<0.05HERB G2 X,
2 #R
2.1 ZEMe s S RAT I A8 £ A — MO} L

e 7e 85 A e A B AR IS L Ml 2 HFE
], R G, AT R . mARIE . e
Refkpimse g it AR FERE . BEIR. P
Wi b ek, ZRIgitEE X (P>0.05) ,
WKL,

R oM 2 AL R s 72 J 2 — e B LA
Table 1 Comparison of general data between patients with left lesion and

patients with right lesion

EMRERE  HRERE

i (n=58) (n=62) X' Pl
Ry (Rxs, %) 729+125 72.5+9.7 0.169" 0.866
H3 (Bri) 38/20 42120 0.067 0.796
ZHEW (Fxs, 4£)  8.03£3.69 797 +2.16 0.122" 0.903
Wl (n (%) ) 11 (19.0) 10 (16.1) 0.167 0.683
RS (n (%) )
i 36 (62.1) 37 (59.7) 0.072 0.789
HERR AL 14 (24.1) 12 (194) 0.404 0525
R ILAE L 20 (34.5) 24 (38.7) 0231 0.631
SRR pRE 8 (13.8) 10 (16.1) 0.128 0.720
TRHZ5%) (n (%) )
W F 24 39 (672) 4 (617) 0.003 0953
FeREZ) 12 (20.7) 12.(194) 0.033 0.855
FelRZi) 40 (682) 47 (758) 0.703 0402
P MRZH) 57(983) 62 (100.0) — 0483

I —3#R R Fisher sHUIMERE; Sonifi.

2.2 e s AA Ml AR F A CEAJSNCSE R 3 |
FABM- I3 LE#L

A AE H F CEAJGNCSEFRE 26 . FABIP i T 22/
WA, ERAGITFEEL (P<0.05) , WikK2,
2.3 ZEMdp AR BE A P AR B CEAJS 3030 Dk 1 37
TR bR LR

e AR 8 3 A4 N A8 J 5 CEAJS PSSV, EDV |



- 56 - Pract J Cardiac Cereb Pneum Vasc Dis  March 2024, Vol.32 No.3  http://www.syxnf.net

PILLEE, ZRT4il#E X (P>0.05) , W3,
24 £ A AR R FCEAJGNCSER # . FABIES 5
ST J AL R bR [ A DG oA

Aol 2E B CEAJS NCSE R £ iF4r SEDV .
PIIEASE (rfH2 5 00.402, 0.426, P{E 5K
0.002, 0.001) , MiHPSVIEHELMKLR (1r=0.182,
P=0.171) ; ZK7E & CEAJGFABIE/ SEDV . PIE
EASE (rfH205150.595., 0.279, PE43}<0.001 .
0.034) , MEPSVEHZLMAIXELR (r=0.211,
P=0.112) . A lE7AE B CEATNCSER £/ SEDV
BIEAX (r=0.647, P<0.001) , IMi5PSV. PITCHLZ
MR (HfES 3170101, 0.022, PIEAMH1H0.432,
0.862) ; A MEAS #H CEAJG FABIE M S EDV R IEAH &
(r=0.656, P<0.001) , Mi5PSV. PICHZLM LK R
(ABS351°80.175, 0.033, PIEAMM0.171, 0.798) .

R2 LML EF AN B E CEAJSNCSER | FABITAY LR
(x=s, 7)

Table 2 Comparison of NCSE scale and FAB scores between patients with
left lesion and patients with right lesion after CEA

o722 00 1) %k NCSEHREFATS> FABTES>
L 58 88.6 +4.3 163+ 1.5
Afin 62 913+38 17.0£1.0

E 3.698 2.986
PlE <0.001 0.003

TE: NCSE=MZAT INIARZS A, FAB=HM ShREPFE Bk

R3 Lo S RA NG 2 £ CEA S S50 JJ i I B 38 b HE AR
(xxs)
Table 3 Comparison of carotid blood velocity indexes between patients

with left lesion and patients with right lesion after CEA

S A 1) F% PSV (cm/s) EDV (em/s) PI
L 58 69.4+11.7 16.1+1.1 1.8+0.6
i 62 69.6 £10.5 157 £2.1 1.7+0.7
tH 0.095 1.531 0.474
PfY 0.925 0.128 0.637

VE . PSV=USE I, EDV=AFIKA W7, Pl=hia)
JE%.
3 it

ROUCHZ " W58 o, ArEs itz A
2 30 ok bk 78 5 TS (37 20 48 FUIR S A A i =T
<244y ) A XEE (OR=1.66, P=0.020) , {HZ %5
kP HIN AT ICOCEE (OR=1.27, P=0.485) .
HEFFERNANZ: " WF5e & 8, 76 58 S o 78 s
W, AT RE 32 A I A0 sh o M 5K, i A i
A 327 20N S5 R Sl Bk i B K . AR SR 25 R WoR, A
AL B CEAJGNCSE & 2 | FABIEA> i T 22 25 4
H, PR AN B S PR AE B E CEAJG NI T BE 25 T
FN T SSAE  . AMFSRAE RS s, ZENlE

5 H AU G A8 -5 CEAJSPSV . EDV., PIME:, %
SIS FE S, P20 MR B S ke as ja At ol
s ko f s Ssh Bk i i o B 25 5, R
I A8 ) S AN S X S5 3 S0 i I 3 T 7 A S

LR B 7727 B A A RE 2 551 3h Dk g o 8 3 & A2 AN
BB — R ECR M . WEE RS AOALE 0 Sk
T BN, Sl Ik ] ZE P 0 S B0 A8 1 i v 1 R
SN AIDIRE = A AN RS, I Lk FopR 2 25 Bl 2 1
WEIE T Y AR s, SISk A
R Y L 3 1 2 B i 5 A RN T RE T e 1% JXURS: 386 i A
S CHUANGS: M RFR R, (dEZR 2 Hi
SIFKEDV . PSV 5 i R pfR A i 32 0P S 1EAH ¢
(rfE5351°50.230, 0.291) . SURIZE ' WFgckm, %
FRGAE R SRR i g AR SRR B ) S 5 3 B B
JKPIF i 5 M 25 m g/ N . ICACIIRERRAI . FATIIREZE A
., HEFFERNAN%E: " RFSY SR, % 28 vh B 3 sl Jiiope
% (FUABIIKPSV <150 em/s ) BE N FMSIIKEDV 5
SRR R I HIPEAR B 2R 1P AT B 56 2 2 SR OG5
Tl A MRS R A 1 R AVT o 5 4 M 39S B Ik PSV 2 IEAH
XK, HEAWEEsh R 5 22 MSUE S KPSV 2 1E
G, AR RN R, ZAMPYEAE 8 #H CEAJSNCSERE
# . FABIFS5EDV, PIEIEM, 1M 5PSVIE HLM
KK By MR B FHCEAGNCSER % . FABITAr 5
EDVEIEMSE, M5PSV, PIXHLM K LR, £WE
JE 851 s o 25 £ CEA SN I D) BB 350 a0 Jok L 7 3 28
YIFH
4 #ig

ZE Lk, A MEE B SIS kS A CEAJR AT
AE2E T M E B i sh Dkope s /3, H =38 1y 35 8 ik it 3t
W IO AR B S Ik k7S i3 CEAJR AT g
H5HMAPKEDV . PURIEAAE, A M= B S s hiopke 7 B
CEAJGINAIZNfE SHBINKEDV S IEA . HAMFEAEA
WEUN, HRRAu sy, M AR 2 ot
Tk — LIRS .

T ak: ARZBHITLFOHELE X, FRG
TG AT AT . HIEKE . BTIRE 5144T; M
AT R | Gt F A, AR LZHATERGHH
Lig#; IMHERTL T MBRFAFTR, L FEK
figr. BEEE,

ALK H AR,

5% 3k

[1] GAO P, WANG T, WANG D M, et al.Effect of stenting plus
medical therapy vs medical therapy alone on risk of stroke and death
in patients with symptomatic intracranial stenosis: the CASSISS

randomized clinical trial [ J ] JAMA, 2022, 328 (6) : 534-542.

DOI: 10.1001/jama.2022.12000.
[2] LINHF, HUANG L C, CHEN C K, et al.Carotid atherosclerosis



SO IR R 2%k 202443 F 263255631 SR RAE . hitp://www.syxnf.net .57

among middle—aged individuals predicts cognition: a 10-year
follow—up study [ J | .Atherosclerosis, 2020, 314: 27-32.DOI:
10.1016/j.atherosclerosis.2020.10.015.

[3] LATTANZI S, CARBONARI L, PAGLIARICCIO G, et al.
Predictors of cognitive functioning after carotid revascularization

[J].J Neurol Sci, 2019, 405: 116435.D0I: 10.1016/
j.jns.2019.116435.

(4] 500 ) % . 250 2l Jok AL 57 88 7% B Sk 350 C T A 7 [ A58 38 1 25T 5 ok
78 A M B ) S RS TR Ry g () ] R ECT
MMRIZEE, 2021, 19 (5) : 124-127.DO1: 10.3969/
J.issn.1672-5131.2021.05.040.

[5]dEmete, kb, MRRM, . H03h hkopk 7 B I i 3h
AW S AR AR S Mol RAER A AR CE [T ] h
fii ML 2%, 2021, 18 (6) : 384-394.DOT: 10.3969/
J.issn.1672-5921.2021.06.004.

[6] LI W T, WITTMANN R A, FARIAS D R, et al.Cognitive

profile of mild traumatic brain injury patients requiring acute

hospitalization a UC Davis cognitive screener ( UCD-
Cog) study [ J] .Brain Inj, 2022, 36 (1) : 59-71.DOI:
10.1080/02699052.2022.2034968.

[7] LIMA D R, GONCALVES P D, OMETTO M, et al.The role of
neurocognitive functioning, substance use variables and the DSM—
5 severity scale in cocaine relapse: a prospective study [ J] .
Drug Alcohol Depend, 2019, 197: 255-261.DOIL: 10.1016/
Jj.drugaledep.2019.01.013.

[ 8] ROUCH L, CESTAC P, SALLERIN B, et al.Pulse wave velocity is
associated with greater risk of dementia in mild cognitive impairment
patients [J] Hypertension, 2018, 72 (5): 1109-1116.DOI:
10.1161/HYPERTENSIONAHA.118.11443.

[9] HEFFERNAN K S, AUGUSTINE J A, LEFFERTS W K, et al.

Arterial stiffness and cerebral hemodynamic pulsatility during

cognitive engagement in younger and older adults [ ] | .Exp
Gerontol, 2018, 101: 54-62.DOI: 10.1016/j.exger.2017.11.004.

[10] 28454, EINGE, 0%, S5 SEhiopos 8 ST AU A
AR5 Wi 2l Bk it 38 20 3 2 AR Ak K CTHE FE g i e e [ ]
SO L 2% 5, 2018, 26 (7) ¢ 102-105.DOI:
10.3969/j.issn.1008-5971.2018.07.023.

[11]ZHU S, MIN D Y, ZENG J H, et al.Transplantation of stem
cells from human exfoliated deciduous teeth decreases cognitive
impairment from chronic cerebral ischemia by reducing neuronal
apoplosis in rats [J] .Stem Cells Int, 2020, 2020: 6393075.
DOI: 10.1155/2020/6393075.

[12] LAZARRM, WADLEY VG, MYERST, et al.Baseline cognitive
impairment in patients with asymptomatic carotid stenosis in the
CREST-2 trial [J ] .Stroke, 2021, 52 (12) : 3855-3863.
DOI: 10.1161/STROKEAHA.120.032972.

[13 ] #=, HEHEDT, L7722 S S Bl IR S8 I i s =
PR ISR . S PP R 2678 1 B S5 G A e L A
TNTIRERIRISCHERTIE [ ] SO A28, 2019, 27

(10) : 29-33.D0OI: 10.3969/j.issn.1008-5971.2019.10.006.

[ 14 ] CHUANGSY, CHENG HM, MITCHELL G F, et al.Carotid flow
velocities and blood pressures are independently associated with
cognitive function [ ] ] .Am J Hypertens, 2019, 32 (3) . 289-
297.DOI: 10.1093/ajh/hpy165.

[15] SURI S, CHIESA ST, ZSOLDOS E, et al.Associations between

[

arterial stiffening and brain structure, perfusion, and cognition in
the Whitehall Il Imaging Sub-study: a retrospective cohort study
[J] .PLoS Med, 2020, 17 (12) : e1003467.DOI: 10.1371/

journal.pmed.1003467.
(Wicks F9T: 2023-08-08; &[T F ). 2024-01-17)
(ARSCHhik . AEWNLL)

( RHs350)

[15] SHIN H W, CHUNG S J, LEE S, et al.Dysautonomia is linked
to striatal dopamine deficits and regional cerebral perfusion in early
Parkinson disease [ J ] .Clin Nucl Med, 2020, 45 (8) : e342-
348.DOI: 10.1097/RLU.0000000000003107.

(161 AFLLT, skid, AthaAs, 45 LLITIA 5 200 ik b o 2% P 4 13k
ZRCRIR L R IEAG [0 ] b R R E A R
2023, 34 (3) : 159-163.DOI: 10.12117/jcemi.2023.03.002.

(17] £, 8, £, 55T SIK A BERR TR BT 0 5 20
M R SN E e [0 JieE sk, 2023, 38

(4) : 382-388.DOI: 10.13609/j.cnki.1000-0313.2023.04.003.

[ 18] STARHOF C, HEJL A M, HEEGAARD N H H, et al.The
biomarker potential of cell-free microRNA from cerebrospinal fluid
in Parkinsonian syndromes [ ] | .Mov Disord, 2019, 34 (2) .
246-254.DO1: 10.1002/mds.27542.

[ 19 ] WINKLER I, HEISINGER T, HAMMERL M, et al.MicroRNA
expression profiles as diagnostic and prognostic biomarkers
of perinatal asphyxia and hypoxic—ischaemic encephalopathy

[J] .Neonatology, 2022, 119 (2) : 204-213.DOI:

10.1159/000521356.

[20] DUTTA S, HORNUNG S, KRUAYATIDEE A, et al.a -
Synuclein in blood exosomes immunoprecipitated using neuronal
and oligodendroglial markers distinguishes Parkinson’s disease
from multiple system atrophy [ J | .Acta Neuropathol, 2021, 142

(3) : 495-511.DOI: 10.1007/s00401-021-02324-0.

[21] YUZ W, SHI M, STEWART T, et al.Reduced oligodendrocyte

exosome secretion in multiple system atrophy involves SNARE

dysfunction [J] .Brain, 2020, 143 (6) : 1780-1797.DO1:

10.1093/brain/awaal 10.

dRakEE, RSO, FockE, AR AR R E A Mg

BERFAZ IR AR 08T [ ] ImRARHRE, 2022, 39 (6) -

386-390.DOI: 10.3969/].issn.1001-9057.2022.06.008.

[23 ] Bali, M, SKJpHEIAE AR LE O A S 2 D) RE Ry
WM ()] E RS EARE, 2022, 42 (8) + 1937-
1944.DOI: 10.3978/j.issn.2095-6959.2022.08.023.

CHSCHE HBT: 2023-08-30; &M H . 2024-01-23)
(A BREIT)

[22

[



