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ABSTRACT

Objective The changes of quantitative parameters of computed tomography angiography(CTA) in
patients with moderate and severe carotid stenosis before and after Carotid endarterectomy(CEA)
were observed and analyzed. Methods 128 patients with CEA were included in this study.The degree
of preoperative carotid stenosis was examined by color doppler ultrasound(CDUS) and CTA,and
compared with the results of digital subtraction angiography(DSA).The accuracy(sensitivity,spe
cificity,accuracy,positive predictive value and negative predictive value)of the two examination
methods in the diagnosis of carotid stenosis were analyzed.CDUS and CTA were performed
during postoperative follow-up,and the changes of quantitative parameters of carotid artery were
analyzed[CDUS quantitative parameters:peak systolic blood flow velocity(PSV) and end diastolic blood
flow velocity(EDV);CTA quantitative parameters:distal diameter and minimum residual diameter
of stenosis]. Results Consistency analysis confirmed that the sensitivity,specificity,accuracy,,positive
predictive value,negative predictive value and kappa of CTA in assessing the degree of carotid artery
stenosis were 95.40%,85.37%,92.19%,93.26%,89.74% and 0.818 respectively;consistency analysis
confirmed that the sensitivity,specificity,accuracy,,positive predictive value,negative predictive value
and kappa of CDUS in assessing the degree of carotid artery stenosis were 94.25%,73.17%,87.50%
,88.17%,85.71% and 0.701 respectively.In this study,104 cases were successfully operated and 24
cases failed, with a success rate of 81.25%.Postoperative CTA parameters showed that the distal
diameter and minimum residual diameter of stenosis were significantly greater than those before
operation(P<0.05).Postoperative CDUS parameters showed that PSV and EDV were significantly lower
than those before operation(P<0.05). Conclusion Carotid artery CTA has high clinical application value
in diagnosing the degree of carotid artrey stenosis and understanding the stability of plaques.Analyzing
the changes of quantitative parameters detected by CTA before and after CEA can accurately reflect
the improvement level of carotid lumen after CEA,which is worthy of clinical application.

Keywords: Carotid Stenosis; Carotid Endarterectomy; Computed Tomography Angiography

BRI S A B RS R M AR = BEE, Tk L™ S
hEE, WRRALS, XROESAREERE. NENBRSNAYELARIMEZ
ZHNFRTFH, EFFEFAS XN CIERDBAETRRFEAR (CEA) T B AR
(CAS), TESTRBFIELCASHETFCEA, MCEAMBBERFAAT AobkREN “&
R "7, BN EIBKAERIBIAR (CEA) R YIB/ L E R A BRI EBIR, TS
FHURAE S | —iT MR I R VSR I —Fh 5 5%, TR B R 4 X RE X

ARMERNERFE, AMCEARBTMNELINEREN T ARARIRE, CEAR
BERIFRBEIR, HFRIRE, HEMEREMEpPIERBNIRKER, BHBEFEIAN

CEART AR TERBERN, HFMAESTHERREBENESL"Y, IORHEER
ECEAREYTR, Hin@dbRCEARGIRE B F I BIBERRENEER (CTAEES
HEXBZEYBE(CDUS)EEBSUNHFARENEWL, RHECEARB T MBI
EERENTRSMNE, ARERKREDNT.

1 BELE5RZ*

1.1 —REE WE2017F12BF2020F 128 HiEITCEAFR BENHE R AT A
EHEHIE, PITCEAREL128%), HPLi4620), BiE66fl; FH858~77%, FiY
(68.7318.24)% ; MFRF MBS (DSA) S RIBILAERE: hERF4L, EE
WAESTH; TR L0%], BERTEERISHKRN: LEAEEEZE60
f5l, 5TEERERIAIE3SHI, THITE S MER204]; HRSHBMEL, Mg
8861, ¥ERMH5AG, MRTFEEIEERERCIEERSHE(CEHS2017-262),

1.2 ANIRHE ZDSAREISUT 1 s MIS NN BB R (L %, B IRRREER B
MENBKIE REEL >50%, TR IRHRER B FEBRIMERERL >70%, HEX
WTIT SR (FEhBIEENISM A RSN NATT) PREERE"; BECEAFRIEE
T BYERTCEAFR; RBISUESDSA. CTA. CDUSKZ, HXMITEETER

(B—FE] ¥ M, &, TEEM, TBHRRAME: EIMRESMMEKCTAEXAZR. E-mail: 357806771@qqg.com

GEffEE] ¥ Al

« 21



REICTRIMRIZE 20234058 £21% $058 S 5516347

T¥; KERRANEREERBNABRR.
1.3 HbRE W FmRne i BErEiReAE; &
EEESEERS; AHMAME, BEERAENG; BTE
FARAEZESMIHESE; NHAFI3TBRAMRE L MmERS™
sHmEE; NEF3ARNEHMTARKER; FSS5H MmN
BifRE,
1.4 5%
1.4.1 CDUSKRE RHFARE. REHHANEEFERA]F
Acusor oxana3ilBE LRI RS LUAZE H3~10MHZzITCDUSKR T,
BRBEVNEMI, FERI, ORBEFsEK, A TMmMLEE,
DAMER, MEFHICFHMESohHK. TN EL, Ea
MEFAERRKENRN-FEEE0.9~12mmBRIEE). &
FERELTHR(MEERR2TIEE. EiE, AEERY. 583
B, ERHEME. S, KE. EEXRBESE). MEMNIE
¥, LHBTIRE RS,
1.42 CTARZE 23 FARe1. REHEHNEZEEAGE Optima680
GAHEIENECT, XFUI5# Brilliance iCT128HHENECTHITCTAK
&, BREEBINEML, FEE%E, RHOREANMK, FNERER
BEE, EASEIHEEEMAEEKLL4.0~4.5mL/sER T 5
3.5mg/mLEEEE60mML-80mL, FEAXLFIFEEERRARBER
kS FIEXAMEMINIE, RERBIIEGNNFA s
KMk ZHCTEOBRELIE, LIASMPR(ZTFEEA).
CPR(EHEIEZA). MIP(RAEERE). VR(BIRBI)FEE,
1.43 FRAZX ARFTEMES, ERERFEDKIEIEE
B, FTERBTCEARKAT =ERENERTEN, SEFE
LR, IRRFRBANGHEK, BEEKABENL, HEERENI
3. NN R TR E R AETRE R IHOT O IR K E S Bk R 5
BB, EMBETTIRANEBEFTE, FohktlOELES,
TARECEARTG, IURFFHENSMehRK. 3= oh Rk Bz 5 A oh ik BE Bt
*, RE24hNEEEMRFEFREESMENMEMBILRLE
, B TZEESIREMM4Sh3 I FRAERHE,
1.4.4 B9 IR ABICDUSKCTAFFIZE A X skt =
MEGFICHER, HAESDSAIZHIE RIS NAETT B,
FREREYLI3INBNAGEIFEZ, SBIRFMARIE. i/
MREEEFAMBFAMENMERET RN, REE3INAT
CDUSKCTARMINE, HEHNEERUEREWRBIMILTER,
R1 BERFICTAREAIFXIRER H 1R

MehB =R EHIBTAREN T (1) CDUSKH B R hB I A= ER IR
FEHAIE(E M 7R (PSV). &F R HAMF®EE (EDV)™: BEMR
72 shBKRZRENARFDED<30%, PSV<125cm/s, EDV<40cm/
s; RERE: 30%<cHAKRRBEINRENEL<T70%, 125cm/
s<PSV<230cm/s, 40cm/s<EDV<100cm/s; EEM%E: kA
BRI ARFRL>T0%, PSV=230cm/s, EDV=100cm/s; &
HE: ERMRESHESEK, MRMELTENE, (2) CTARERE
HERBER. BERRER, FaiEERENIY: max
S(EEZHKER- RNERER)/HERIFEERF]X100%, 2R
NASCETIRERREDRITHE, BEMAE: 0<HFEE<29 %; FE
BRAE T 30%<PEERST0%; BEERE: T0%<IEERLII%;
STEHE: HEE=100%;

1.5 S+ F A% RASPSS 22.08 TR DT, HEERIUAE
(%)F=; HEARMLU (x £5)FR, ARNERBEStRE, —
HMDHTUKappathlt, P<0.05HERBHITEEN.

24 B

2.1 CTARE BB IR ERENNES T £ BMEIIIE
L, CTATR LMok M ERENRBEN95.40%, BHREAN
85.37%, HMZE}92.19%, PAMEFUMEFI3.26%, FBIEFUNE
$189.74%, Kappa#70.818, WM&l

2.2 CDUSHL Tz M ERENNMES T £ BESTIE
K, COUSTH A FERENTHEN4.25%, HREA
73.17%, #HZE987.50%, PAMFUN(EF88.17%, FAMEFINE
$185.71%, Kappa#90.701, M2,

2.3 CEAREIFCTARCDUSEB 2B &HARFRMINL04
B, FREKM24%1, FARMINENEL.25%, 104FE2ERFI=E
EZEBEE, CTA. CODUSKREERZHRBIYEFEEREBLME
Bk, EREERMRMRTRERE, EERUNREEERRR
KE, REBERELIT /), BLERELVEDIREE, #
EREEPRERE, CTARREESTRERNRERE, FANEER
B, RERE, AIETHYEEREmRBBE R, MCDUS
HUE T RH. RECTARESHERREERIHRERMR/IZR
BERYEZRTARE, EREHITFEN(P<0.05); R/FCDUS
MBS HERPSVREDVHEZ/NTFRE, ERERITERX
(P<0.05)s T1ER3,

R2 BERFCOUSHEFRNBAIRF 1 H R

CTA DSA a1t CDuUs DSA &1t
BEERE RERE BERE FRE R
BEEME 83 6 89 BERE 82 11 93
FRE R 4 35 39 REME 5 30 35
a1t 87 41 128 a1t 87 41 128
&3 CEARBIFCTARCDUSER B LK
Ayl CTA CDUS
BERIHEER(mm) =NERER(mm) PSV(cm/s) EDV(cm/s)
P NG 5.83£1.35 2.481£0.84 340.19+136.61 289.35+24.76
RE3ITH 10.25%1.17 5.47%1.10 69.62+15.88 28.0616.69
tE 25.232 22.031 20.063 64.132
P& 0.000 0.000 0.000 0.000
33 i #E, BERERAMKNE, KEERARE, REETZERK, AR
MM ERIGRZWRE, ERERIFERET R ERER TEIZS. REERIRE, B— 8. BN, RiaXES

SEMMMEESN, HESHRINANTIARE, FE .5 5 m M
ZhpEE, EREEMAEY R BREETIR R
BRIE, BREER, WELXBARLEN, MCEAREKRE
EME, BREEERRNEBATSEHR, BACEARA
RSB IR REENRESE, BEREBTFRNHELNE
FEME Y, U BETCEARTTRARBHEARERSE, 9
W EEBSHEFATEHNEUTBLNEE,
AFRERETR, CTAMCDUSHARET RB1iT4 B E bk
HEREE, BSDSARELER—HURS, I®nRCTANMCDUSHY
EETF WA ERE, BOSARTRNERTRE “S1F

22 -

e A

COUSL UM R T EALEE. 27 &
SIS, WEFZIESICOUSISET RN B BT R R E.
R, PAMTUNGE. PN TUIERNEREES0% I LY,
ALERHRCDUSIL ISR ENNT3.1T%, ERERHANCDUSE
WL BRI SIBEE MR RN EBEE, REERTESE
BIERAR. BF2%. TUMIRRMESIMEMRA, SEMK
MBI, COUSAEE R FBIIMK. SRS,
MIMEHEK, T2 EBHPIEHEXENER Ky AR ER M R R,

CTAERHERMERE AR, BNESEEER. =@9



CHINESE JOURNAL OF CT AND MRI, MAY. 2023, Vol.21, No.05 Total No.163

ACEARHRMAARECTARZEEM. £: H1 CEARMCTABME G AN N HORS R, CRPEXRE); B
2 CEAA T oh 1 B 2 ER AU S 2h Rl &- B0k, & f o R ) s B3 CEA/RRY o T 3 2 TR R (70U 391 7 24 R &3
W, GREPEKLE); B4 CEARBIVRER LM T A2 foR &35, &R ERE); BS CBARE R E &k (MM
W KE E LA BARE, EYA AR B6 CEAR)S i & & Bk (M TN 2 ke IEL A B4 %), BT CEAR
J5 i B ER RN 3k R A B4 B8 CEARJE VRIER U W 2 ik JE B 1 B4 F)

WERBZMP, BERESNLHUREEEN, T —RTHEeE
SHELESR, WFA—FREOSHATEREET, 2AE
WU, BRI ENREN R NEE, HAEMmeI B
REBREFE L BILRAIE T, HIMTERE M"Y, CTARE 51—y
b, ENEEEFBNERMANSNLIR, GIERLHEK. M
NENBKERER R AN ER . METhBR. ELEHhRRK. ARFIEIAK. AR
thEk. KEBIEHRK, TRXBEKEFRER, TRMKEKID
BN BIFSER, LEITEEE KT SRS KK
BEREERETEENER, BHNFRITGERABTM, CTA
SEWEBN SR, LLMIEEFEH. BEELRLRFEIEE
e, WHEBRE, ZAHRERP, CTAMEIKEERE
MESERSN, HRMRME. HRE. AETUIER. Bl
FME S Kappatd FEIZERHK FCOUSIRELER, JESLT CTAH
FiTEFABOEERENNE, L5EE"SHRLERBEMN. B
RS ER BB R R B AL M A B R R & TR 2 M A R IS 19 I
FRRZFMNE, A SEFRATFEHMEIERESRZ—,

ARHRP, B9 BREECTARSPENERSBET(CTP)H
i, WFBENARITERE T EENER, BIMRSECBF. M
AEBCBV. KIERTETmax, FIEIEHETTPES £84%, 845
FREMYMBEMAMMDER, SEEFMRIVRE. I
RN, BiH—5 THMDEREER, BaERREHE
NERARE SRR E S —,

ARARLERETR, RE3NEHCDUSKHERIPSVREDVHE
ZRFAY, HCTARSHEETRERRS/\ERERYEE
ETAY, BRCEABTASTHMBREEERET M, CEAR
BB FNBK P BB BRI Bk, 1R 2N R RS AN R A B Ok
%, BRBREEMRE, BERMMERZESESENRG, F
I AFBKER, BETRERRS )\ ERERAMKAEEEN
X, MAEBRFEUNE, HETLRDAFRERS, #
SMFETMMEHMEZER, FLMARNNBCRRAZEIE, &
PSV. EDVHIEERE R YR E TR, FSMFmitineg
TEES" FANCTPHSKCBF. CBVEMIEL, Tmax. TTP
RS, BUETRAEEINE, BERBOREFRNIGRERSE
BERE, EEHEK,

£+, CTAMICDUSIHIEE FiL M MmBliE =126, HHFCTA
ECEARBIR AT LN EESHT K, JBEFIT-ECEART
MEhR IR BRI, B EmR I CEARE B E T ER
HBRERE, EEIGKET T,

2EXR

[1]Yang FT,Liu YD,Qu LF. [The timing and surgical choice of surgical
treatment for carotid stenosis after radiotherapy] [J].Zhonghua Yi Xue

Za Zhi, 2019,99(4):256-259.

L)% A%, K ER, BATFE, F. Fab kLRI A A A 20 Bk E B E B ATl b oy
P 7). SR B 45, 2018, 34 (8) 1 1397-1398.

(313 0 3, B MG, #h R R, . 30 ok V9 VT PR R 36 97 1 0 20 k3 & 9F B 20 ik B 4k
% [7]. o [l G 22 5, 2018, 15 (11) 2 592-597.

[4]Salem MM, Alturki AY,Fusco MR,et al.Carotid artery stenting vs. carotid
endarterectomy in the management of carotid artery stenosis:Lessons
learned from randomized controlled trials[J].Surg Neurol
Int, 2018, 9(1): 85.

(51 EF LA F At S F 7 4.
%,2017,2(2): 78-84.

L6 iEfF R, AR AAKFENDW T EEANET U], K &5 &
,2006, 19 (5): 393-394.

(7] & A1 B Hah Bk 9 BEYI B R A7) & 36 97 B30 ok 2 B Ao LT] . o T2 o 480 2%
%,2010,7(4):173-176.

BIKTE. 16 2 L ¥4 5 o 1746 H 20 flok o oy R 0% [T). o B 20 kA b ¢
,2016,24(7): 742-746.

OVEE, PRk, 48, 5. (T & % X Fah AR LR R i i 0], LR
E 24,2012, 52(25): 5-8.

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

(B0, AR, &84, 5. 5o Bk m TR AR 5 i 0 BOR 78 2 48 et M i 2= o 8 3
B 36 sk i LR (T]. d E 4 2 25, 2020, 40 (10): 2035-2038.

[12]1Ceyhan D,0Ovali C.The effect of cerebral oximeter use on the shunt
placement concerning carotid endarterectomy surgery[J].Ann Card
Anaesth, 2019, 22 (2): 158-161.

(13] FK, WA, Hah Mok i 2 b AR AN K97 AL #F 2R (1), oF B
M R4, 2018, 15(2): 100-101.

(L4 RNE, B =, 7 e, 5. B Bk 2 8 %48 75 8 4m xd 320 ik o9 JEE R A Fn 51 20
JAXBEBNAREBHREREHYHNEI]. FEAHES, 2019,22(15): 1869~
1873.

[15]Ignatenko PV,Gostev AA,Novikova OA,et al.Hemodynamic changes in
different types of carotid endarterectomy in the short-and long-
term postoperative periods in patients with carotid artery
stenosis[J].Cardiovascular Therapy and Prevention(Russian Federati
on), 2020, 19 (5): 2381-2381.

(161 %5 &, THAH, %, %. Neuroform BZIZRTE 87T B 4 WK A 20 Bk & BLARE
R [T]. AR AR B AR, 2019, 51(5) : 835-839.

[17]1Rafailidis V,Chryssogonidis I,Grisan E,et al.Does quantification
of carotid plaque surface irregularities better detect symptomatic
plaques compared to the subjective classification?[J].J Ultrasound
Med, 2019, 38 (12): 3163-3171.

[18]Baradaran H,Foster T,Harrie P,et al.Carotid artery plaque
characteristics: current reporting practices on CT angiography[J]. Neuror
adiology, 2021, 63(7):1013-1018.

[19]Deser SB,Demirag MK, Kolbakir F.Does severe contralateral carotid artery
stenosis affect the outcomes of carotid endarterectomy?[J]. Turk Gogus
Kalp Damar Cerrahisi Derg, 2019, 27 (1): 35-42.

[20) kiz, e, B8 5, . Foh ik R B AR B2 i CTHE 7 R AL 1F LA R [T]. o 4
AT A, 2018, 52 (5): 363-368.

FHh R E Y iR (1], 4 f e SR A

(WefsBHEA: 2022-06-14)
(Rx4miE. F)EXES)

+ 23





