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[ Abstract] Carotid plaque is an important pathogenic factor of ischemic stroke. Imaging examination plays an important role in the
identification of carotid plaque and subsequent clinical diagnosis and treatment. In recent years, artificial intelligence has been widely used
in the identification of carotid plaque. It can determine the vulnerability of plaque and timely identify high-risk plaque by analyzing the
characterization of plaque components. This article reviews the research progress of artificial intelligence in carotid plaque imaging,
including the segmentation, identification and characterization of carotid plaque, and discusses the advantages and disadvantages of
artificial intelligence in the diagnosis of carotid plaque.

[ Key words] Ischemic stroke; Artificial intelligence; Carotid plaque; Ultrasonography; Magnetic resonance imaging; Review
Chinese Journal of Medical Imaging, 2026, 34 (4): 467-472

I 2 v i A R B PN B R AR T (R 5 R R AL HL#%2%>] (machine learning, ML) /£ AT T4,
20214F, IZRAEABRIE L1660/ NFET:, HAaEKEIt HEF@EAURIEM G, AT EE R AL 55 1347 B i 2
TENE12% 0L BN A g R RE RN SE AR 8, FEROM S K AR AR T RHME R IR ISR, A
PRI e AL R R, i B He sl S s Bom A R AR R BT kAR SRR ENURIBENL AR SR E . RN
R EZERRP, KBFRGSNAIRKEE . Rl A EEFE MUY, 20555 rT IR e AR 2R E®), (H
B, WTIERARGIT T & B EEREAEESE THREBAAERHR ., FEFI L E B GEB X AN T
Xo HATHAB SN KB S o 3 BRI AR 4 AR A ReE AT R 2R, B —E RIR M.
ARESL B EGEIE R R, 4R ZEINER IREE % 2 RMLI 148, JE T #8454, nl ik
FKF RO 8] B 5200 o 5 N 1% B Cartificial intelligence, PB4 R AR 2 S, 8% N TP AL AP BRI 7
AD 5B ERMERARME SR EE RO BRI LR H AT 2 g o smiiAT R
B, ARSI SEIcRERIEE, IR S0, O BERRAION, TR N TR 28 Bl BN T 08
A AVE SIS BES ) 52 G Tt Rk AT 25k, R 28, RERBHRAR, i@ N T2 R Bg i

ot ALE B KBS W7 T PR 5 R 2 L IR BB AR, T 28 02 ]S i D
L ALER SRR 72 31000, A B iR B R

AR50, TE TR . 1 R A (0 AR FRHIE, R X SRR A 4 SR R ALK

IEEIE . 7. AR RN RGN T E AR, 2 SBIBKILEEER ALE
TESRTTIN . W7 T e T o 28 4 T, S kL B AT 0 TR T AR AR, B

467



@ sk

AU AR SRV 2 B B EZEA MR CTAIE A,
HH BRHT 0 5 0 R SR ML BEMIRT, 1 2 A1E 10 5975 B2 11
ARG A, Befs F I R I B R 1

W12 ] 25 AR 28 X 28 T R IR PEE T 45 27 5l B
S L, Wit T AN IR E R u A R
LA R 5 B I 4, [FIIS 7 B s X S A A BE [X
W, RENFREEENESHER, R, BRIUY
LI AR 43 R I BE MIRT A% 37 A0 SR A5 O T 25 22 0
HATH G, TEI2WF 4 PRI e g 1, BUS T4
LF oy RITERE, [FE 12 W3 s Bk o AR A0 1 th 22 T T
1 (AUC) 50.9503, & N89.16%, Uil I )G
ffDeep MADE B Y GEME F 8l 43 45 s J A1 BE X
1, AT AHE— 2D RS W A sh ik ok R A

5 YR AG AL, S0k i BE = 4EMRIAT LA$
mAFIH R KA G Ve, 38T DA R i A=
FAE B M B 4 . GaoZFPET = 4EMRIFF
B, XHELHE 4 XX SAE N IR A i R A B R TR AT 4y
F, R AT AR A A S S A S A R G 5
7N TR EUE B 3R . —4ERALIRIE T 3130 ik
(IR T AR RO R F G 44, 32 543 28 ) 4 B A O G
R, AT R R TR R E s 1 EIELE25
ZARE (48% k) FHTIGE, X AL
TR, N RN E BhEf e IR BRI — 30 R 4, Dice
FH0L30.87.

S Ik PN - B 2 VA 7 A 0 Rk o R A A A
O 0 IR 973 DA 11 B LB P AR b, 148 b ) I A
FE v o5 A T I A B S 5K ME T 4> 1 . Azzopardi
AENATHR H — ol AR B A 20 RN 485, 7 SN ikt 7 Pl 1%
13 4 E B 771 B P ISR RE RO i 9 B 5, R
FF UL 5 H bR & HOu U-NetgE AT I 2R Ak, 546
FARRUES SUB T30 25 BRI 2R U-NetA L, 8L
T2 AT DA miDice RE, AT AEAE A TE B & i,
X H AR S 424075 70 B 15 2 B E T

R AT R R AR T IS K I B S, R
A2 5IGKTUGE BB KIS sh kgt s sy &, PR,
W45 H AR ML BE D i 2 30 sh kBT, 2 )5 82 7L
ARARF SR IR T 1)
3 HBNRKPEIRE AL 2 F

21 50) Bk BE B ALSr 1 B 7E AR 8 = PR I
PR EE R, A RPN SR AR AR . 7E
Xt SISk BEHL 0 ALS> BT 7T, B e — T B
N2 AR Tk . T RS G T L IR 3500 ik B

468

HhE AR 2026 45 55 34 % 5B 4

BURE . TSR 355 S5 B H A5G R & 5 6 i
PERE R R AR AT OGRS, (R, 7EEE A R b sk
DR IBEE B, X T REAPEE U Bl R ok
R H B . QianFEU R H VPG S BUHE SR 7E
G | B RSB R AL B R, SR
MR BN R R BCC R ENL. AdaBoost
IEREEFIBENL AR AR AT 32K, 456 B3 E R
IR 75 EURFRAE AT ROE A, FRTEA RN
MER AT REE ], MR T EvERes Hp, 5
BEALARMRAR S A 10 2 BT RSO I A, U . i
[ FDice 25170 71 N80%. 97%A10.81. XML
LR EHELLE I A 2 FhRE AT R 75 B 12
T PR B R 0

AR AR T A 7R 4R — PP IR S 2 2] 3
FIKBEHL E 57 %7772 (U-PResNet) , % 7Rl & 5%
72 W 45 FIPReL U B bR H0RS Bl SR U B B B, K
6245k — 4R EUE BT IR, 45 5 R U-PResNet/>
FIPELE 5 N TF3) o ElHE % Bk, Dice REUN
0.89, AHxAREN0.99, HISATHAI 16 ms. Xy
EREE TR BRI AR, RIS T 4 E ]
TEZNBN K B HLEE 75 EUR 0 7 BT 55, MG 2l
ST RS AV RS M BRI OCBE R 26, IR PR b 300 P 20
DU BTG, 43 ) i RS r R = R S5 BT
Bl FRAFTE B XS ER . XX — S, Jain
L8195 41 —Fh L T Attention U-NetfFI 7R 5 2% S R A,
FEO T P K LR F T 2080 Bk B B 2 1 s A el
U EE6T79 5K 75 EI1% , #f Attention U-Net#& 4 5 U-
Net. U-Net++. U-Net++553F A 47 LLEL, 255
7R Attention U-Neth8 Y (B B 7y 1) 25 SR . i 4E,
EIE SAMETEAS, M AR (1) 2y B 45 S AN R
TEERIRINE G, HAttention U-NetiiZ FJAUCH
0.97, IFSEIZ AR GE A% B 4 Hb 7y 5130 TR0 S A7 AE =
FEXIRFI BT S, A8 AN R R EUE I B
& pE

T T I N2 A BRI B 2 D) R AT BOIR G UR P
SRR, P DU RIRE 2 2T R . JainZE U 5y — I
TIF 90 J TR B 2 =) B U-Net 22 1 ¥ 13 i 5 1 VR &
TRIE 2 SRR, U T 1 6495k 1 . AT
ANET LI FE AT SR I SR AR, I LR AT TR
IR SR S AR BBR B 2 SRR, 25 RAR
TR A TR B 2 SRR T B MR B 2 S B, AUCH
0.88.



PG AR 2026 F K345 B4

MRUEA LR 0 ELE, B T-MRIF BEER
A3 EF A I JURE A 351200, Peng 521 T-MRI
1%, R &7 3 AT 4 JR R AR T 2 0 SRR 7 iR U-
Net#EAT AL, 73 3 HE & 38 U-Net 52 47 (1) 7 T RUR
Dice REHEH18%; MhAh, F%f /N RS BEH AN/ INEE AR
PEAE, K2R T MR B () SR AR & 24T B TBOK
TE 7 EIM 28 5] N8 R 2858, $2 H — 24 Trans-IS U-
NetBEH 7 BRI, R R, 1% FI R0 3020 ik B
B o B HER BEIA 2 74%, B T HoAth 7 1 X 45

IR ST S I Aty B L BN U-Netid
ITOE . BA TSP RIS E, IR S
BN IR PR o Re At TR RS . R, T
MRIFJU-Net Itk 73 1) 535 A BE % 5 = BEER 1) 40 1 1
WEE, )G akdt— D ut S sl kBt B pl 70 51 R4l
4 FENIKFELRFR I KT AL PPAE

SN Ik PE B AR G 1 A6 rh KU ANV 5 8 8 A 7R
FEAR, & S5HEHRHBS . PR A 4ETE
JEFiRZ O BERR A (0. BEE AR I, DIAE
B SR I G M B A2 B 5 45 AR P AR G R S i
FEVMNBEER  J7 AR R R, AVRE AR IR FE S 2] 5
B, DRI BRI ) B B T AP,

Tk Gl S S B AN Bk B HUSa 1 E Bh ar E $E
HY — Ff 3t T 24033k DeepLabV3+ ¥ 2% 1 58 & 44 43 1
s O CAR TR BB 40 18 P PG B SO AT 4
PEPALBE . B HEY 70 DL SRS IR X IR B, @ 575915
ik ks R A AL B A 4R, 4 38 B2 i Deeplab V 3+
YIRS, FHE45 5 MobileNet W 28418 23 % iR 46
WL AT A BTSRRI, Bud BRI R
HERF AP 2252 9 bE B 73 i1l i 386,63 % H188.25%, i
Z AT )i DeepLabV3+ & Dense-U-Net, 4ilE T iZML
JTEAE R P R B R4 100 A AR Bk 5 el A7 .

Li%EBI5] N Z B AMRIG 4 %404, 2
— PRI B FE 27 2] 43 FUAE 22565 25 3 ik Bt B il 4 3
177 %: BBV B A ML, T e EE
SENT: B W BOR DU ph 22 N 2%, 47 57 DRSS 1)
KA. iz PO H 5 PR EU-Net. DeepLabv3,
ResNet-101 N TARVERTLE, Z55RRH, &M B
FAE W IR & 3 R A SEAZ 0 B 43 EUE 55, Dice &
Bk #0.78; FEHMEEMIXSE L, Dice R EA) R K7 E
0.70, ik 7 HIEMEE Rz kie ), BERA T
RUSF BR80T TR AR FEE

Zhang5F PO N 68 B ZAN kAR A BE R B,
= 4 [F)P AR R R I G 52 A BE By ) f ) )

= 5% [EPERA

469

(simultaneous non-contrast angiography and intraplaque
hemorrhage, SNAP) 47 K6 H s Ik BEHL %, Fl
HISNAP 15 AL 2515 B 4@ th— Fh 3 T MLy 28
SIHEIRESR, JEXSEESMIMLy a1 RE: Sl E &
HEIR IR B % Loy E L ANAFYELH IR, AR5 N &5 ot
FISRFERZ o o B B B Py L o AR, A AR R DU
W SCRPIAEAL. BEHLARAR . BB 5 S A0 T
P2 ) 2 S AMIL 3 26 i 4K HE Y 26 23 U HE 28 8 AT T B
By El, GIR BRI Bk R R K g, H
XF B B MR B IR BE A% O AT A TR AH O 2R B
0.82, Gl 1 {3 HISNAPF Z1 U BEH B (R mT AT 4
i I ERASSNAPFF 81 (4 73 15 12 7] BE & — P & Y
ENBKRAEAE AL SEH R DAL T B, A B 9IRGB
HERA HI PR B 7312 W

IR H RS AR E 25 SRR 0y 0 S0 5 Ik B e A
IIREREAN T, ELE IR R B A IR MR e 471 AH
A R U-Netf B S MLSLVEAR R 25598, m LAk
— BB R BEH RSy 0 BRI AE A L
5 HETEIRKIEHRE AL R

EEN K G B SRR v KU B, 58 T R T
IR B S R IR e O R BE40% DA BRI,
BB PN H I 5 BT s A7 7E e fE S Sl bk e ) S8
RANG A A R R FAF R0, KA 1%
FREAMSG SR, RE R EERS, NimK
RS- BRI -

DS B A A O DR RN AR E MBS ) B A
VARG, A R P 0 IR IR A R 3 £
PRI 21280 7 3 R T 20 JOk B R A )T A I ) UK
e, SRR EaBE M E 2 T AP, Akkus
S BOTIF S kT 7 3 R 1) S B Jh R e A A L A
AT, I RS T B SRR A . BT S B AN
PRERSFAIBOR, X236 AR B 145D BRESEEAT 1
AT, ZBARR S5 R 5 2008 BB AR B
HN AL D SR A B A MU PR AR W, Feas iz ik
PEXT R & B ML B S e A IR IR S5 2 .

HUE)) JhK L5 BE MRTAE % 1R 1) /5 & 20 15k ok #F A 4k
A . ARG REEMRIUT B A (K, TR
T PR = 28 - 2 (] 5 Wk S 5 39 51 ik P I MRT
FIA W] 78 o KGN K 3 BE A% i 3 2)) Jik ohs A i
WA SR AE L SRR AN A AR AR DY . Chen 2]
M =42 [ R BB FF 51, T R AIPE A — A ik
H 3& N A4 H G § & TAEGRE (lesion assessment
through tracklet evaluation, LATTE) , $£44 \279/1 20



o

O

K o A S A S 2 1K S B0 K UL BE MIRTVY Ay 3 ik ks
FEREACE R, R FH 9 00 0% 1 M B Ak 1 3 B B9
TRERfR 0K BN 0K 3 2R TE 3 SRR L W B A, o e
H993 A5 RN BT A5 993 AR A Y AUC 433135 £ 0.88 F10.83 LA
b dEE SN TE MR B S AR, AR 2 4
PEERAUCHTF 70.02~0.08, FEAF FIHLES BT 7 %F
B EE G ER AN R, s (A AR TR R R
USATIRN AN (b I =ghe 7) D<o TS NI N R 1
¥, RiFF—DEREMIGIKIGIT A 25 FILATTE E &
fili, = B8 2 I ML RRAE, IRRIMER Frift— PR &

Zhang 533 gy AE F 25 T ML FIS2AR 41 2% J7 /0
% %F EEMRIX & fE S sh kB H AT 0 #r, - Rl i 4
1621513030 ik B 72 3 M BEER AR, il sk 33

Rl AETBKRRE B LD BT R R

HhE AR 2026 45 55 34 % 5B 4

K BEER (R S5 2R, ST ARG, (4R EIX B
BB ERE S, AT S a PR MR A
FHAT A, 45 3 BRI T MRIF RS 4 A5 A1 m] LA
TR X 20 A SR AN SRR (S B k Bk, H2 R
(AUC=0.98) BEMTHEGHEHA (0.80) , fEH
FEPEER R AR T AL Giii i

BN, SR T SRR 20 KB H P A I A A
B =422 [0 TR B LA BE S MR 22 5%
EEMRIZS & ALK AR 351 B 1 SR ) s e e,
SR 2R A — 2 FIME, (B LR AR AR
N, ALE RIS B B, s = 3 B2 R gtk — P T
WEVEWT FLINE, 4797 2 KA A B 72 it — 20 e 3
(ERBIERgE R .

e fE% AT 75 SRS R
Sk e I 5B A A BE I, 312 17 50 k0
HIAT 3] Wus RE &L RASHTF S (s TR BBAL I AUCH0.95, TE FE4989.16%
ot L (AL iﬁ%%ﬁ%@ﬁﬁ%zﬁﬁa;mwgﬁﬁﬁ
' Sy AR I R LTSRS T Di
hrrop il UNet LT H b g TR T Dice
HEB (LA TR o
mighsket . IR CRESCRIENL. BIENE o s, BAAHO R Dice
NG5 Qe ﬁ%fﬁﬁﬂﬁﬂ%g FPRBBADLET 0081, HURREI80%, M5 IERI7%
gimsgpasim  U-PResNets G TR FIAAMIPRLUBGE  HEHIHILIE SR BE: Dice RELNO.89, MR AHON
- ‘ B 0.99, IZATH Y16 ms
G E R 5 2 X R R
Jain 1) T Attention U-NetfI ML LIRS, B RM. 5, AUCH09T,
b 38
JainZ&019] VBAMLAR (LT U-NetZ2#)) TR A AR AL T B R B 22 S AR, AUCH0.88
PengeL21] — % Trans-IS U-Net&i%: (45 G U-Nets & Al 17/ RSFBEHRI/INE AR 1) 4 1 43 iE
& SO A R B AV RS BRAEATI74%, W T AL
BRI oy ORI DecpLabV3s 42 +MobileNet ) /MHRESILIY, EHE TR ARG 63%
A HIALTAL % SRR I H88.25%, LT EFRML
y N . S0 B B R IR SRAERG 0 : Dice 2300.78, 41
Lis ) PABTEIMLAESR: ONNE DU IIE s o e Dice ZRAON0.70, LA 4413 (LA
HEHIR . SERTHUR S BENLOM N 5
Zhng$9 SETMURPS AR ML L HICEILA. BT
i e S . ‘ . EEN A L s B RS 45 5 AT BT
gemanpg  AMesEY ERAFEOEELRE NS AT B R R b
AR N ER . R MRS, R
Chengen  DARBRESMUHELERERE g\ 0oo g8, i e ER AR T B S
HOARB R o U1 2
g L KA R AR B R

AUCH0.98, £ S BE SR A J7 TH i T A% G

E: ALNATEEE, MLANLES, AUCHINZ T

470



PG AR 2026 F K345 B4

6 FBMPKPLIREAZ ZE S Al F )RR SR EE

AL{E SN K GESL VPG b O R B B AN E . A
MRS, 30T AIE R AP U-Netift B S8R 2
SEARAL, JE4EGSNAP, 2 0f HL &R P41, AR
B EES PR o VA R fE B R S T
57 RIFCWRe: /ol AUk, AR . 4
I B B D) U R AR B35 T IE S PTG ST AN B
B Gy 3 E SO MG AR DR ME T 5 5k 22 X 2%
XGBoostAFH AR A S &, R B 5 XU
ORIyt B Y B 7, A7 R RSN A R
A, AEARRECA]FE RN A i A A LR A

{5 H AW SR AERT FEBA SR/ 7 2T
ENRIE G X . 5k RIEARAHSE & HIE TR Bk
Z R JSL TR P A A I . AR ALRT DABRAT R e 4
5, ACPORES A, HH AT IHG = T iRt .
Kk, BEFHERARKE, AIRERERMTNL, HHE
FE BB K PR AR 2 i v A 4% o B B A R R
MEipR B 1EE AR 2R

S 3R
GBD 2021 Nervous System Disorders Collaborators. Global,

(1]
regional, and national burden of disorders affecting the
nervous system, 1990-2021: a systematic analysis for the
Global Burden of Disease Study 2021[J]. Lancet Neurol, 2024,
23(4): 344-381. DOI: 10.1016/S1474-4422(24)00038-3.
Report on Stroke Prevention and Treatment in China Writing
o [ i 2 B VA R 520210 BEZE]. o I
A&, 2023, 20(11): 783-793. DOL: 10.3969/j.issn.1672-
5921.2023.11.009.

(2]
Group.

[3] Thorsson B, Eiriksdottir G, Sigurdsson S, et al. Population
distribution of traditional and the emerging cardiovascular
risk factors carotid plaque and IMT: the REFINE-Reykjavik
study with comparison with the Tromse study[J]. BMJ Open,
2018, 8(5): €019385. DOI: 10.1136/bmjopen-2017-019385.

[4] Shami A, Sun J, Gialeli C, et al. Atherosclerotic plaque
features relevant to rupture-risk detected by clinical photon-
counting CT ex vivo: a proof-of-concept study[J]. Eur Radiol
Exp, 2024, 8(1): 14. DOI: 10.1186/s41747-023-00410-4.
K, et

Kanematsu Y, Kanazawa Y, Shimada al.

(5]
Characterization of carotid plaques using chemical exchange
saturation transfer imaging[J]. Neuroradiology, 2024, 66(9):
1617-1624. DOI: 10.1007/s00234-024-03401-3.

[6] YangY, Ye L, Feng Z. Application of artificial intelligence

in medical imaging: current status and future directions[J].
iRADIOLOGY, 2025, 3(2): 144-151. DOI: 10.1002/ird3.

471

(7]

(8]

9]

[10]

[12]

[13]

[17]

[18]

70008.

Hameed EK, Al-Ameri LT. Artificial intelligence: the
gateway to better medical diagnosis[J]. Al-Kindy Col Med J,
2024, 20(1): 1-3. DOIL: 10.47723/w1ymg293.

Zhang A, Wu Z, Wu E, et al. Leveraging physiology and
artificial intelligence to deliver advancements in health
care[J]. Physiol Rev, 2023, 103(4): 2423-2450. DOLI:
10.1152/physrev.00033.2022.

Krichen M. Convolutional neural networks: a survey[J].
Computers, 2023, 12(8): 151. DOI: 10.3390/computers
12080151.

Zhong Z, Yang W, Zhu C, et al. Role and progress of
artificial  intelligence in radiodiagnosing  vascular
calcification: a narrative review[J]. Ann Transl Med, 2023,
11(2): 131. DOIL: 10.21037/atm-22-6333.

Tritanon O, Mataeng S, Apirakkan M, et al. Utility of high-
resolution magnetic resonance vessel wall imaging in
differentiating between atherosclerotic plaques, vasculitis,
and arterial dissection[J]. Neuroradiology, 2023, 65(3): 441-
451. DOI: 10.1007/500234-022-03093-7.

WuJ, Xin J, Yang X, et al. Deep morphology aided diagnosis
network for segmentation of carotid artery vessel wall and
diagnosis of carotid atherosclerosis on black-blood vessel
wall MRI[J]. Med Phys, 2019, 46(12): 5544-5561. DOI:
10.1002/mp.13739.

Gao S, van 't Klooster R, Kitslaar PH, et al. Learning-based
automated segmentation of the carotid artery vessel wall in
dual-sequence MRI using subdivision surface fitting[J]. Med
Phys, 2017, 44(10): 5244-5259. DOI: 10.1002/mp.12476.
Azzopardi C, Camilleri KP, Hicks YA. Bimodal automated
carotid ultrasound segmentation using geometrically
constrained deep neural networks[J]. IEEE J Biomed Health
Inform, 2020, 24(4): 1004-1015. DOI: 10.1109/JBHI.2020.
2965088.

RS, UKL, RIS, Z4EReE 25 B S AL 3
) Bk B B 5 i 1 A o R AR AR DR T]. R E B R
2k, 2021, 29(3): 277-280. DOIL: 10.3969/j.issn.1005-
5185.2021.03.024.

Qian C, Yang X. An integrated method for atherosclerotic
carotid plaque segmentation in ultrasound image[J]. Comput
Methods Programs Biomed, 2018, 153: 19-32. DOI:
10.1016/j.cmpb.2017.10.002.

LA, IR, REBTHE, S5 B TUREL S 23S ki A
FIGIE e BISAD]. ARl 0ER, 2020, 18(3): 45-53.
DOI: 10.11967/2020180605.

Jain PK, Dubey A, Saba L, et al. Attention-based U-Net deep

learning model for plaque segmentation in carotid ultrasound



[19]

(21]

(22]

(23]

[24]

(25]

for stroke risk stratification: an artificial intelligence
paradigm[J]. J Cardiovasc Dev Dis, 2022, 9(10): 326. DOI:
10.3390/jcdd9100326.

Jain PK, Sharma N, Giannopoulos AA, et al. Hybrid deep
learning segmentation models for atherosclerotic plaque in
internal carotid artery B-mode ultrasound[J]. Comput Biol
Med, 2021, 136: 104721. DOI: 10.1016/j.compbiomed.
2021.104721.

Pakizer D, Kozel J, Elmers J, et al. Diagnostics accuracy of
magnetic resonance imaging in detection of atherosclerotic
plaque characteristics in carotid arteries compared to
histology: a systematic review[J]. J Magn Reson Imaging,
2025, 61(3): 1067-1093. DOI: 10.1002/jmri.29522.

Peng D, Yu X, Peng W, et al. DGFAU-Net: Global feature
attention upsampling network for medical image
segmentation[J]. Neural Comput Appl, 2021, 33(18): 12023-
12037. DOI: 10.1007/s00521-021-05908-9.

van Veelen A, van der Sangen NMR, Delewi R, et al.
Detection of vulnerable coronary plaques using invasive and
non-invasive imaging modalities[J]. J Clin Med, 2022, 11(5):
1361. DOI: 10.3390/jcm11051361.

Scicolone R, Vacca S, Pisu F, et al. Radiomics and artificial
intelligence: general notions and applications in the carotid
vulnerable plaque[J]. Eur J Radiol, 2024, 176: 111497. DOI:
10.1016/j.ejrad.2024.111497.

TRAE, SR, R, S FETURE A S EENTOR R
TS AL BE T 7 0[] BB AS B TR K2 24, 2021,
36(2): 143-148. DOI: 10.16836/j.cnki.jcuit.2021.02.003.

Li R, Zheng J, Zayed MA, et al. Carotid atherosclerotic
plaque segmentation in multi-weighted MRI using a two-
stage neural network: advantages of training with high-
resolution imaging and histology[J]. Front Cardiovasc Med,
2023, 10: 1127653. DOI: 10.3389/fcvm.2023.1127653.
Zhang Q, Qiao H, Dou J, et al. Plaque components
segmentation in carotid artery on simultaneous non-contrast
angiography and intraplaque hemorrhage imaging using
machine learning[J]. Magn Reson Imaging, 2019, 60: 93-
100. DOI: 10.1016/j.mri.2019.04.001.

472

(27]

(28]

[29]

(30]

[31]

[32]

[33]

[34]

T E BRI

2026 F 345 FH4M

Saba L, Cau R, Vergallo R, et al. Carotid artery
atherosclerosis: mechanisms of instability and clinical
implications[J]. Eur Heart J, 2025, 46(10): 904-921. DOI:
10.1093/eurheartj/ehae933.

SAE, Hed7, RIER, S R P G RGN S SN Ik SR A
Az A5 R A SR TP I o AR SRR RIE T[],
i L 995 2% 5, 2023, 20(2): 90-95. DOI: 10.3969/j.issn.
1672-5921.2023.02.003.

Uchihara Y, Saito K, Motoyama R, et al. Neovascularization
from the carotid artery lumen into the carotid plaque
confirmed by contrast-enhanced ultrasound and histology[J].
Ultrasound Med Biol, 2023, 49(8): 1798-1803. DOI:
10.1016/j.ultrasmedbio.2023.04.002.
Akkus Z, van Burken G, van den Oord SCH, et al. Carotid
intraplaque neovascularization quantification software
(CINQS)[J]. IEEE J Biomed Health Inform, 2015, 19(1):
332-338. DOI: 10.1109/JBHI.2014.2306454.
Baylam Geleri D, Watase H, Chu B, et al. Detection of
advanced lesions of atherosclerosis in carotid arteries using
3-dimensional motion-sensitized driven-equilibrium prepared
rapid gradient echo (3D-MERGE) magnetic resonance
imaging as a screening tool[J]. Stroke, 2022, 53(1): 194-200.
DOLI: 10.1161/STROKEAHA.120.032505.
Chen L, Zhao H, Jiang H, et al. Domain adaptive and fully
automated carotid artery atherosclerotic lesion detection
using an artificial intelligence approach (LATTE) on 3D
MRI[J]. Magn Reson Med, 2021, 86(3): 1662-1673. DOI:
10.1002/mrm.28794.
Zhang R, Zhang Q, Ji A, et al. Identification of high-risk
carotid plaque with MRI-based radiomics and machine
learning[J]. Eur Radiol, 2021, 31(5): 3116-3126. DOI:
10.1007/s00330-020-07361-z.
R, PG, BT, A BTUIBHE AR AL STEh kB
e b5 5 AR B fiopT A2 FE B FAR SRR (D], o [ R 22 AR 2
&£, 2023, 31(4): 326-331. DOI: 10.3969/j.issn.1005-5185.
2023.04.005.

R E R 2024-01-22  [fEEIEH]T 2025-01-23

(RSCOEE 55



