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ABSTRACT

Objective To explore the value of carotid artery plaque ultrasound and computed tomography
angiography (CTA) in evaluating carotid artery atherosclerosis (CAS) in patients with ischemic stroke
(ICS). Methods A total of 125 ICS patients admitted to our hospital from January 2022 to December
2023 were retrospectively selected as the research subjects. All patients underwent digital subtraction
angiography (DSA), CTA, and carotid artery plaque ultrasound examinations. Taking DSA examination
as the "gold standard", the diagnostic value of carotid artery plaque ultrasound and CTA in diagnosing
the nature of CAS plaques in ICS patients was compared. Results Taking DSA examination as the
gold standard, the results showed that among 125 ICS patients, 77 patients had vulnerable plaques
(61.60%, 77/125), and 48 patients had stable plaques (38.40%, 48/125). Vulnerable plaques were
defined as plaques with an incomplete fibrous cap or mainly hypoechoic plaques. Forty-three patients
had mild carotid artery stenosis (34.40%, 43/125), 62 patients had moderate carotid artery stenosis
(49.60%, 62/125), and 20 patients had severe carotid artery stenosis (16.00%, 20/125). CAS plaques
were mostly located at the bifurcation of the common carotid artery and the carotid bulb, and the
plague signals were inconsistent, showing hypoechoic or isoechoic. Carotid artery plaque ultrasound
diagnosed 76 ICS patients as having vulnerable plaques (60.80%, 76/125), and 49 ICS patients as
having stable plaques (39.20%, 49/125). The proportions of severe carotid artery stenosis, incomplete
fibrous cap, and hypoechoic plaques in patients with vulnerable plaques were all higher than those in
patients with stable plaques, and the differences were statistically significant (P<0.05). CTA diagnosed
74 1CS patients as having vulnerable plaques (59.20%, 74/125), and 51 ICS patients as having stable
plagues (40.80%, 51/125). The accuracy, sensitivity, specificity, positive predictive value, negative
predictive value, and kappa value of carotid artery plaque ultrasound in the differential diagnosis of
the nature of CAS plaques in ICS patients were all significantly higher than those of CTA. Conclusion
Compared with CTA, carotid artery plaque ultrasound has a higher diagnostic efficiency for the nature
of CAS plaques in ICS patients and has certain clinical application value.

Keywords: Carotid Artery Plaque Ultrasound; CTAngiography; Ischemic Stroke; Carotid Atherosclerosis;
Digital Subtraction Angiography

FRILMRIZE AR (ICS)TERIGRE MM B, BATFREERE, TEESRBEMD
IR EAEIE, #—S IR MRS, ERE IR R IhasR g,
IR 3 B R i3 T S B SR AR B SR WS SR BRAGR A Rk (CAS) R 2, {5 4ERR
RER, MEMMMERFRSTERERREBIEL, ES5CASHHRERERZE,
Eitt, SHPEMCASHERMR, WFMpadpnEENREEEETEE N, KRS
BIE%(DSA)RISMCASHERNSITE, TR RBEMAME, EH 2SI EMAMEHIHR
EHORFRS, SRR, BDSARAENIKRE, S3|8BEMERIFMERGEENHE
E, GUE—ERKRY, BRNEERRS, SREY, BRNASRY. EETENIE
ARMEES(CTA). FHRGHNEERIRIEG R, BARE. TSR ST MRATFCAS
BHRRHRET, HPCTARGHMERS. SHASES, TEETABEHEKR TS
27, (RENSEE, HilTREMMIEEER, BHFTE5RER"Y, mAskkiEs
WERNE BN EREBEMINEMEMRE, TN SREH\CASHER, HEER
BHRERE, F4IEER, SBE sy S RIRNUNEER, HMEiReTy, 58T
CASBEREE., A/ MIBMHMENEY, EFIlt, RAKEITHHEIREESCTA
THICSEBECASBHRMNE, AT BRI EIE AT HRIZHEE, REMT,

1 BRE5H®
1.1 IRRENR BRI RN AR20224E 18 £2023F 12 B UCARI12561ICSEE AR TN
R, HHFE650]. 60fl; &F44~79%, F19(62.99+8.79)%; SHER: BRmH24
f5l. EBupg10%l; BIRIAS266,

MANIE: FE (AMROMEREP2I22HPEEREIR(20184R)) “HIcsie
iARfE; IR, THMBKBIEA. CTA. DSARMRRIE. Hking: =71
OEBSE RN ERRE; FETENES, GERME. MEnEE;, 2285

(E5—1FE] NaHE, &, TREM, TEHRRAMA: OIFEAS. MEEA, E-mail: 13503826732@163.com

(EffEE] X

+ 53



RECTRIMRIZE 2025428 £23% £2H7 55184488

RELZMMAFESUEREE, WEELHEHE, HinMmE
F, BEFEEISBRRBEFALE, FERMN. RENE™ER
58, FEF. SEHBERSE, FESOEMEMOMMDE R
FmE. SMMRELERCEZRSFHZLE,

1.2 /53 DSAKE: BEECFEMI, SHUESHM, BAMER
. BB R EKAE TL.0~1.5cmERERI =, TRl
£30~45°, 2%F ZFRBHMAEZRIRhAK, WENDRBT/EHE
T2, AR45|FF ok SAMNSFRER(HERT Y,
EE 20163031291, BS: 98050112), #S %, [olH[EIm
RiFERFRIKORE, B TMHBERCIAIER, BAET
H20143027, #14&: 100mL: 35g, F=mit=240713DJ)150mL,
FRNEEEN(ARE, 8BS INFX-9000){TE5pkS. £RMmE
%, THMEmERFEREE,

TopKIBBERT . BEENEMI, FEHML, FTEER—
Mk, mE—MN, FRARZEEZTEBEIZHN (RS APLIO
500)#RELIAET~10MHz, B T B3 IEIBKIT O\ BT,
BEDSMARES XEA. MANIIMIEK, MRAFICRME
WNEENLBIEE. BSEANR. AN, BEE, HTFHM6h
BRI K MEMIBKNERREE(IMT), AGRENERERKE
HRBEEFFIEEEAMRMSE, Bracco Suisse SA B
FHJ20171213)3FE6712.4mL, FAENSMLO0.9 %KL E KA
W, BEICnTI, ENMIsEIsHI7£0.05K, MERARAKBIRABIR
REFRE, MRAEFRENR: 14 FHRATLEE; 114:
PRANEBEEZE1~3M 2K, R BBRAEFE >3 ER
R(FH) 1200524848 ; VR BBRREF ZIRERRT > 2% %K,

CTARE: B 2ERNEF FH#15min, &z B EVDE
i, EA256HBAECTHL(TXFIE, Brilliance iCT)&ATEFCT
A, AWCEANETHRSEMKRDKE, BHTEL, 8%
KE: BEES.0mm. BEELI20kV. BE5.0mm. BEHER
120mA. #8E50.938mm. %EFE512X512, AEFERASEES
BRIEHEMREBRAE, EMEE20183060441, B
S F02105)& B IE &R BKL4~5mL /s B &R BRI T i e 0T
FIER, EZEFH20143027, ME: 100mL:35g, =&t
£240713DJ)40~50mL, EMEEBK( ZHERANVKRGDE

[RABEBA, BAEFSH20093237, #Mig: 250mL:
2.25g)30mL, IBR8sEHEUF—IIESEHATAE, MRHIER
AHER, HERRERELEER, TEIHRER,

1.3 BSOS DSAHEARFENIRKELENREENELIE
TESEHATOMN, TehBKBE RCTABG S AIE2E 2 F S8
EEEREGEEHITON, RIBZMITEHMTEENR, YW
ENGFEDEN, BILRNEER—%, NELILIESR,
1.4 ZWIFE (1)DSAZHIITE: Mol ERRESRBIE
BRI R 2 (NASCET) AR AR E0%(ER); It
EIRE<29%(RE); HERE30%~69%(FE); HERE
T70%~99%(EE), HEARN: BEREE (%)=(1-FkiEELE
B/BERFRTIT T B FEAKER) X 100%, (2)FshAkHTREBE
phnE™: Mo kBN HIIEERE, BIMT>1.5mm#
A MR A CASBESRFA M, (3)CTAISHIATAE . $RNASCET
AR E IR MR, SER TR [SABR(CTE
>150HU)]. FEEEEHHR[IRBIR (CTE<50HU). SEABHR(CT
{B50~119HU)], SIRBIR: EXRERE. FANFESRERGE
A EIBER,

1.5 FEHE DM HEASPSS 22,04t F MU X SR M TR, it
BHERILUx +5)RT; THECERLG (%) KT, AELRT x
10, —HMESHTRAKappaitle, P<0.05HEREHITEEN,

24 B

2.1 DSAKELR LIDSAKRE R “SiFE” , £ERER, 1256IICS
£Eh, TTHEERNGRDIER(61.60%, 77/125), 48fEENIAE
BIIR(38.40%, 48/125); 43BILBEANMoHBKIZERE (34.40%,
43/125), 62(5IBE NFEIBKREREAE(49.60%, 62/125), 20l
BRI E A (16.00%, 20/125), CASEIIRZ (I T30S 5K
DR RANEHEKERER, BRBRMESA—, WE3,

2.2 FRIBBIRBEIZHTICSEECASBIPMERMNER Ashikdi
REBEISETT6MIICSEBE IR N ZRBIR(60.80%, 76/125), 49
FICSEETHRNIBEDNIR(39.20%, 49/125); FZIABHREENR
BXEEMRAE, FERATE. FBMELE SHsFEREMH S
&, ERERITFERN(P<0.05), WK1, E2,

&1 MNBKBLR B2 M71CS B & CASBERME FRIIL R (n)

LA R DSAKE At
S IMBER REHHR
MENBKBREBA IR E
5B T4 2 76
TATERIR 3 46 49
CTAIZE
SRHIR 70 4 74
FREBER 7 44 51
At 77 48 125
gx1
351 MEnpKIREIRE FHETTE BER IS
2 HhE BE B % RElE  FEAS
SIPBR(n=76) 16(21.05) 44(57.89) 16(21.05) 55(72.37) 21(27.63) 52(68.42) 24(31.58)
FATERIR(n=49) 27(55.10) 18(36.73) 4(8.16)  11(22.45) 38(77.55) 10(20.41) 39(79.59)
x2g 15.823 48.039 27.473
P& <0.000 <0.000 <0.000

54 -



2.3 FEhBXBIRIBA. CTAIZHTICSBECASBIR M FRAIRMAELL
B MGhBKIRBAE L RIZHICSEE CASPIR M FRAVERE. &
R, 2. FRETUNE. BAMTUNERkappa BN EEST
CTA, &2,

2.4 ABEREGEG EXX, B, 63%, FiohkBE: £NFHE
Bk ERARIMIBE, 4 X 4b 5 BE ZE SN BhBK S 44 2R 1R K AR A5 o] A BT
R, BABUTFOXAKRIFAN, KNE: 23mm X3.6mm({
XE), ZRMABITAPEBRBEERE, BENKEY
23mm, BFERRERMGE, WIERRIEERERLS5.4m/s, &FKEAIE
ERERL2.4m/s, EMFL2NBKURIEIRIEERRL0.7m/s, &K
RRIBETRIREY0.21m/s, ZE&LE>4, BRREREARY1.4mm,
BRIaERERNEFEA6.7mm, SMI: BHRATESRIFRES,
CEUS: BIRTRH I RAE R MIEEIRIERE, RDERIKIG

CHINESE JOURNAL OF CT AND MRI, FEB. 2025, Vol.23, No.2 Total No.184

Bo HBAIZHT: ZMIMNARIPKEREIHIRCEUS: CEUSERAR
EHIR, AMERACHRK RIS EERE (REZX 70%-99%, BE
BAE). WE1L-3

SRR, WEBERRI: ANIE Bk D X4 EHIM )
R EEn e EER RMEREXESGOER, AOEFRSS,
REIFFRANY: 10.3mmX3.5mm, ESEFEHRAN
£9: 28mmX6.7mm, BEERIEIIRFEBEESR LU, LY
3.1mm, RAIRRMBEIERERZC, RGN X
BEERE, MEME, BERELY2.7Tm/s. "SMI"ESEIEBIR
RNARMFES, BEEIERATRKERRRFELIRIE R,
BEZE. G sbko XS EEREREIHRCEUSE ik
IR M BBk E I shBKER 16 80 B B IR % (P K 70%-
99%). DLEA4-5,

2 FRNBKBERIBFAE. CTASMTICSBE CASHEIRME R AYIMRELL B (%)

AR = UMY E% FRMEFINE PRMEFUNE  kappaf&
FERMIREBAERE  96.80(121/125) 97.40(75/77) 95.83(46/48)  97.40(75/77) 95.83(46/48)  0.933
CTARE 91.20(114/125)  90.91(70/77) 91.67(44/48) 94.59(70/74) 86.27(44/51)  0.816

33t i
ICSERMRBMEREIEER. M. Mk, BESTATT
EERSmE. B, BRE OEEFSTTHIER, ICSERE
RFFAFED LD, —BEERPEMBBREIERE, SFFEE
mERLHE, BREEEH", FEit, FHPAHCASHIRIIH
R R B AT M, ST MBICSHE £k kESRE
HERREEEEE Y, FEhBKEIREBAE. CTAERISKRITECAS
BHRBTAIFER, BB A EM B RAARALLEN, HEBTHE
BRNE,. RS2 ETERHRS R iaEi2E"”; 558

V1 CTLZ2 U 370 P4 2 Bk AL 4 B B B A
B2 72031 P9 50 k2 40 B R B2 {1 BT 75 Bk
W3 AR50 fRDSA: EEHE,

B4 A AR 2 ko XALR G B B k.
B5 CTIA A& 2h ko ALARE

O,

HESN, AELESRS, ERBERIEMCESEA, 8
BFEIFAEDSA, FERRED, BRE, RMEALEHRISUFAEIRK
HAEER, FAEEMZMBIRE. A/ mHZE", Fibam
M ER R RRBIRIB RS 5 CTATEICS 225 CASHERAI MM A,
EMRLERETR, UDSARER “Sing” , £RET,
1256lICSEBEHR, TTHIBERSIRBIR, 486IBE RIBEBIR;
435 BE AN R E LA (34.40%, 43/125), 62fflEE R
BRI (49.60%, 62/125), 20(8E NIk EE A

* 55



HEICTRIMRIZRE 2025428 $£23% $2H5 2518488

(16.00%, 20/125), FchBkHIREBEIZETT6HICSEE N Z MBI
B, 496IICSEENRTERR,; SIRMIREETREETLE.
HIERFREE, FHRMEEIES S FREIRES, CTALTAR)
ICSEE R SIRBIE, 5161ICSEENRTHIR; FAPKBIREAE
L RISHTICS BB CASBHRE RATERE, SURIE. R, Ak
WUNME. PAMETRNE Rkappal@ EESTFCTA, RRFMRE S
EESIE—RERE, BAALCTA, FEBKBIRBETFICSE
ECASBHR M RIS MBS, MERRET ", CTASIHEBKA
B ARES N EER MRS — B, AT, BECTATE
CASBHRS RS KRG — R IA R, IEREES £ CTIFECAS
BRI S BT ER N E BEDUREE, HKIECTE, BBHRHE
1t EARIHIR, BCTAREISETICSEECASHIRNTEE—T
HiE, W O/NMEAWEERISBMEEERFEN, #HHSK
BRMEIRES, ISRIZHERESREM; OQHEBERLE LR
AT DENIRE RTINS R FITCTARE Al SER = 4 H
MR, BHEHERECIRGTENRD LIRS, BHSK
BMER AP EHEIRHNCAS, Fit, fEIEFEEE, YR
CTARZ IS BTCASBEREY, BLESBEIRKERI, URRISKLE
MR, NENTRSEMEE SR, BXARER", 5
PR E EIMERE AR, EAM T, BESAE. MK
BRI T RE RN B G HECASHHREENBE, ENREES
MAMNSEEIR, WEEEHREEN; SHRREEME,
NEHEE RN RE B, RN A] MERBT R 4180 E 5 M,
EEBFHEBBIRER. RERSEEEEERHIET. FH,
A BERE AT BE MRS R RIS, a0, &
MNEMMMEER. BRERE, NMERMEELERE
2, BESEAE I HMERBRRIENEER, WHREE
MERTITE, AMRIEY, BRERRBERNANINSEESR
ZEFE, MERMNARREIRNSAREFSESER, XX
BB NI E] e A B RS MBS RIZ OB DMFHAR, FEE
BB S A WS, ML mRFRMmEER, BB
AN EMABKIMTIEEZE, BN ERTAPKA BRI
ERAN, BIEVHREIER, S5RBHRA SR MBS
B, AARAMIEE R T BRI B EBE TR R
MAEERE, FEEFR=EURIHREREX—4E, ¥5+
RFATAREEDNE, IR BB XTI CS B & SEhRXBLLRM
ReRsM", BOEHRERTRY, MEBSHRBET AR
TESHAEAIESSMERYE, FIERM R M8
75 BT AR 18 T B SR B B AR TR AT 3 — o5 1838 BT SR BRURR M 128,
BRI TSR ERTGEDIE, 25 ERE,

£+, HHCTA, FEBKETHRA T FICSEE CASHIHM R
MRBE. BEUURERENRS, BE—EIRKNBNE,
IR E T AR IR E T IRE R a i, EREERES R,

56 -

2=

[1]Feske SK. Ischemic stroke[J].Am J Med, 2021, 134 (12): 1457-1464.

(2] 4/ fi, . Gt e fin 2 o RUFG 3T (AR AL AFF 5 b R (D). op 7 [ 4500 46 0 4
&,2023,21(1): 93-96.

BIEZ K, i, T, &, 5l K30 X 8% fn UK St i 2 B3 320 ko A%
FE AL BE S 3D 4 e 4R AR BT LR (1. 0 i L8 9 I B, 2022, 22 (5): 52-55.

L1 EAN, fK AR, 2%, = MR 48 % &5 DSA X it K 07 B 3 o0 Jik o A48 ALk
AT g [T]. B CTAMRIZ4 7, 2022, 20 (8) : 38-40.

BIGE%, %, IR XFRERFADREENRFRYDEEY. (THE RED
PR ARAE R 5 B (B E AR AT (D] o B [ 25 B4R, 2022, 19/ (10): 151-154.

L6174, Bk & 2R, A7 & 2. CTAn % ¥ % & & 7K 1o thoFnFGF2 34 F x¢ 7 Fik s - 7%
AR FE I B A (1], 1 E CTAIMRI 24 =5, 2023, 21 (9): 91-93.

(7] 44, B30 04 A 7 5 o 39 o A /K P 7 Bl ot 1 Jon 2 o B R B R (AR T R E A
FE,2021,24(1): 113-115.

[BITHeo, ki, k. FBHFENEEEHEEF DT R FITESHE b
Ji 2 e A KM 7] 0 J A 9 B 96, 2023, 23 (3): 41-43.

DIFEEFEFFLRVEF N4, PREFCAVEF D RFPFU, PEFE Y
SEREFN L. ARG E S LY 2R P EERER QUISHD (1. #4 &
YEFJE, 2018,27(7): 7121-728.

[10]Hathout GM,Fink JR,El-Saden SM,et al.Sonographic NASCET index:a
new doppler parameter for assessment of internal carotid artery
stenosis[J].AJNR Am J Neuroradiol, 2005, 26 (1): 68-75.

NMERTAREERAMEFHEERERANERF L L ER &, PERBFEY
IRFLRERBEPIANERF L VR &, PEMF EF RS HMEHN
Wi RE LU ER 4. LFH MG R FET FANE R R @k .
o [E] Ji M 48 % Ze =&, 2020, 17 (6) = 346-352.

D12] At AR, AT, %, St o 3 of AL 2 SO AL R 25 4 T B B R 2E
3. R b 5 R 42 3, 2023, 40 (6) : 568-572.

[131AR44 55, B 7. A S AL e T 08 B0 B 0 i 2 o B3 4 9 3697 00T %
LA T, B RG  Z 5 447, 2022, 39 (4) : 340-342.

(141 3K A7, R A, 3Kk, 5. 2 FHR-MR-VWIHRK It ICASSESRAFAE . o 48 BE 30 5 Gkt
JRZE K et % Z [T]. s EICTARMRI 28 75, 2024, 22 (6) : 47-49.

(151 X183, 4r B3, 3 8 20 Bk CT L 4 38 30 3F i 20 ik 388 B8 b SR 3Rt 48 36 77 AR 5
R I EAMA G R 2475, 2023, 31(10): 775-780.

(161 B #, k5, kDB, %. R 30 FKCT I 1% 5% 55 B3 Bk A 4 FE B35 BT b B9 A X %
AT I]. R E E A, 2020,17 (8): 55-58.

L17) R B A P CT A 4 ok A 3 e ot g 2 o 28 2 0 T R T LT R 4046 (). o
[E CTAIMRI 24 75, 2022, 20 (1) : 28-31.

(18] B3, Bdh i, T L7, . 2 fk3ask 5 HbE 09 48 77 3 1046 R 5 Bt bk 2 o ey A
AR ], PR EFEF 4 (BT, 2023,20(10): 1040-1045.

[191 3K A, %, 50 %, F. TR 6 £ L ¥h 48 75 B & K STHCTAYD Wy bt o i
25 B A RO B W R D] BB 4R 47, 2023, 33(8): 1477-1480.

[201 51 548, 5k 88, A0, 5. FU3h kSRS HLAR 77 J A 77 v 50 TN 3 20 ko b B4 Bk
P [T]. B EANFAR S 69T, 2022, 19 (9): 570-574.

(Wt EEA: 2024-09-06) (R3S 4m4E . WhAng)



