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Abstract

Atherosclerosis is the main cause of ischemic stroke, and unstable carotid atherosclerotic plaque
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is the pathological basis of the development of ischemic stroke. There are many methods for clin-
ical detection of carotid atherosclerotic plaque, but with the development of imaging technology,
new research has been carried out on non-invasive techniques, such as dual-source CT, which can
perform quantitative and qualitative analysis of plaque components and determine the stability of
plaque. In this study, CTA characteristics of carotid atherosclerosis in patients with ischemic
stroke and diabetes mellitus were discussed by dual-source CT angiography.

Keywords

Ischemic Stroke, Diabetes, Carotid Atherosclerosis, Dual-Energy CT

Copyright © 2022 by author(s) and Hans Publishers Inc.
This work is licensed under the Creative Commons Attribution International License (CC BY 4.0).
http://creativecommons.org/licenses/by/4.0/

1. 5|8

SR i 2 v 2 A B S RE R AL 5 RS I A R N SR AR, S A R L BRI v A AR T
Jf, P BUM PR B W, I A AP R GUER AR 1] AN BRI R AE AL R Py AN E BB &)
ThivE, i A iR B E AR AR (2], BRI RSP At S fE S R 2, o sk
FEREALTE B SE I R 3R - SN DK RS 51 RS PR S0 ok A A F) 7™ B R B2 ) i P A a2 e IR ) e
GA8bR, FAT, VPRS0 REAE AL R BT T Tl sk fi A o A o the A B S

2. RN M AZE R ERITIRE

T 30 A4 BRI AR ) O 2R SRR R IR ARG N, B Bk ST R B R R IR T i,
B S R FER R T CEAE. H 2019 4BRE 74H(Global Burden of Diseases, GBD) [3]70#1#5H:
I %) O e i 2 e AR T RS —, BRI AR [ 5, RO A AR, JF H T3
N 22040, 75 AR SR Bl I P 245 ool 26 8 BT PR 428 35 S N RS 198) A 3 ol 2 ok B 7% B (1) R 0 o

3. BIRARHIRITIRE
BRI 21 ML ARG (™ B fE R R, R AR RIER 2 B AT

AP (R i AN AR S 77 s 8, 7E 2019 48, FE Y 20~79 2 WE IR B E NECH 1.164 12, bR ARRE—,
T3] 2045 SE3E BOHE RN EOR ik 1.47244[4].

4. R
4.1. FBKWEBEILEIT R

SE K PR AL PEHE B — MBI AR, Bk P RS P AR 3R AR P i i T AT P9 B 4
FECHEE S INATN B DI RERETT, M RIBLIAR A GBS SE, - P B 20 AN T LA I RIS R P 73 1
oAb 2z A BT, T (et B AR (o BV, R IE AR P R B B ROAR R, TR, i
PR HE AT IR 0T 26 B0~ LEH B AN A/ 81 A B F 484 B M % 5 B30l ik o e A 195 2 1) 21 4 i 114 7
o ARYEIRMIAL BRI LA A, A BRIR A EF A A AL SRR RE T, IR E
WEARR IR T B T AR, RGeS IR B ARG, HEINBEER AR E M. A PEHAZ 0022

DOI: 10.12677/acm.2022.124406 2832 Il PR 155 2 33k Jé


https://doi.org/10.12677/acm.2022.124406
http://creativecommons.org/licenses/by/4.0/

F(EREER I 2

IRV, "EAA ORI AR 45 S R AN A e, R A2 BN BV SR A . B B B
AR AT 2, SRFERIAZ O] LLBHTAS AL, A o5 98 BEHR (0 BB AR s [N AT 397 I O T 1
X EEPEH T A LS R MEFS AT IBIE N, 5 5 RKAETEH Y I, BCE BEER  if v RE 2 A 4R AR
G, LAY, RATEIARS] [6].

4.2. FBKBEFBILBIRA AT

e A b e 35 50 ok S A B B 23 AR BE SRR R BB . AN e BB SRR B B e, & — b
DARE R B Ay N e g, AR BRI AZ QAR 4EMR 5D M, BB ~F- 18 UL A e SR 41
YR, AR RVEAIIRIE, 255 B RS ML o P Ak, B RUR a0 A Bt i A, & &
Wiz . FaoE VBRI AT 4ENE 2 HE . IR N2, BIMHEame, REgml, RIES4
oy %, BRI, MEDAEL, WO IRAS R F A AR Z B B[ 7] [8]

TERUE CT W, % CT {HAIWIBEHSA: KBE CT <60 HU, £4EREHL CT {H°M 60~130 HU, 455
CT 1H>130 HU [6] [7]o ZF4EBEHCFIES 0BT B I5 e e BB o

5. BEMRIR . BB HBLBER S BRMMKZEH=FEXHR

W PRI £ 2 R A SR I i 2w ) IR 20 SR DE 5 N 1) 2~4 5591, T IR 398 v 20 S . 2 i 2 O 95 1)
HARNURIAS B, 0T R85 05 R v] LA3: SURAE PR ) ML 30 70 24 0048, K8 R 0 s, o Bt A P 2
DiRe I ZREL, Mmdt, mAFE ZHBh KRR AR AS , 25 b i 42 AN s N 26 bk AR B
SE 25 5 B 1A SO T vy, s iR S B SR LS A A R, T 5 A H R AR I H 30 B T (1 5k
HAREAR, B 25 o Rz TS [ 10]

B PRI B R A= B KA AR A 1) IR A2 AR PR S 1 10 fis 25 47, HLERE (P35 4E 8 L AR B R 5 2
HPERT 10 5[ 1] MR )2 5 E000 48 D) e BRA0RI R R I L5 K% 8 el b 22005748 o Al PR AR I 35 L 2 s i
J AR, ELARC T v LA I A8 A R VR AR SR A, TR IR A A 2 S AR A B U i) i —

S ok o BERE AL A0 45 27 5 fik A I J5 B (Intima-media thickness, IMT) A0S0 Bk BEH M 554, IMT
S FhARRF VI 2 Fhfa R R 7 R F T S AKEE T 5] B2 BREE OB AR &, A2 VPN 3 kS I Ak 1 HiT
ME[12], IMT E— B34 E R A KBTS, ah KB 2 40 A0 T BBk 7 AL, EK S & fpE
MRS R 2R IVE T, AT gl S ik A . PHZEBRBE B TS, T AT 5 S50k i A A R A . T
fifi 535 20 B K B B A i e e AR BE AN o T BB A o B2

6. MBI IE

i R 125 A 5 FH RSN K% 23 b S5 280 ok ks R s A RS r I T R A5 S L i 7 PG IR(HRMRD) . %50
IR MAEER(DSA) WJH CT (DECT)SERUGHA . BN ARG IR LA 72 T VRS 30080 Bk s gk
A, ABFEX 7 BESSRARLTT I, AR ZHE RN AR R IIG IR S L, BB TR S A E KRR RS, Tk
AT SR I TS BEBR P H L (Intraplaque haemorrhage, TPH)IX 70 F, H#E 7 (G 7 45 B 52 N IR R e g
K[13]e w7 B REA BE R B BB IKCE s (8 22 BRI B AR B SE, 38 ] DL AE (1) 1L BE e 5 3E AT
ARIRA[14], BTG A R ARG, HEBFIRIHZ, BAaarmH, MRnsaike .. Wy
VG AT . DSA IR L HIWT e e B FEE e bnilE, (H DSA B TFRAMKRE, HAEREZ, HINME
BoRETt, FERIRK, T EERE, NEEHA BEEH SO VAL B IO A 1) — 25 %

DECT ##e Mt a =, REANE. 2¥RE. AEMR. HiE5mms, arfa o
R LY DLEAT FIWT 3 HT . DECT 8 I PRI AS[F] (1) XORH 205, FEPITAPASIRI X 2R &, Bk

DOI: 10.12677/acm.2022.124406 2833 I IR = =23t e


https://doi.org/10.12677/acm.2022.124406

F(ERCER I 2

53519 80 R 140 SnkVp, 7ER—AL4UPSBARF CT 8. 17T LS 4 R 4L 4U5 AR ) B 24 (1)
JEAbEE AR . DECT J SR S a4 A6, M TSR AL T 4 (0 LA T AA . 8725 1 4 WS AR 2 F
T R (I 9115, I FCIE I B () CTA R4 5L 5 DSA K2 4 Bk AT FLB R B, A S
B8 CTA K2 1B S 05 5 v R L1 050 T S R AL BB, L I 5 00 A T 3 30 W T BRE B R 49 7 T L
HREH AR, BB, G808 A0 I AR 1 R0 52 187 7 24 1k B B8 S K 1 6]
[17].
7. #Wig

P8 SRR A2 R A W B 45 5 B 0 S B A BRE B 1 1 TR 22— 9 S T o S 80 ok B
AR AT 4800 A L i 5 e R o AT 32 0 LR 7 AR I BRE e e X 8 5 2 e
Rrh @A EE,

U A A 1 R A A A R s B A O, T EL S S RBE b R AR A U R, MoK
K 2550 FACBE e P A T30 FBE B AR S R, TR % 2 i 3 1 SRt AR TR NI S 01 0 K
A TIUAE T2 2 R BR RS RN BE U o IRTIT , 15 PR I A I % U R B 45— Bl 7 4 VS ZE AR 35 R B4
BEE DU BAGHA RIS, AATHIT R A8 AR AR LA % 58 I 9B R E T 7 B4R, WUE CT fE
SRR N 7 15 2 Ko 50 K S Rt T L TR0 i 3 o

SE

[1] Diener, H.C. and Hankey, G.J. (2020) Primary and Secondary Prevention of Ischemic Stroke and Cerebral Hemorrhage:
JACC Focus Seminar. Journal of the American College of Cardiology, 75, 1804-1818.
https://doi.org/10.1016/j.jacc.2019.12.072

[21 Zhou, S., Liu, S., Liu, X. and Zhuang, W. (2021) Bioinformatics Gene Analysis of Potential Biomarkers and Therapeu-
tic Targets for Unstable Atherosclerotic Plaque-Related Stroke. Journal of Molecular Neuroscience, 71, 1031-1045.
https://doi.org/10.1007/s12031-020-01725-2

31 EWFE, enxz, BEE, 206, B, E30&, % &4 FIE 2020 [J]). HEAHZE, 2021, 16(2): 101-118

[4] Cho, N.H., Shaw, J.E., Karuranga, S., Huang, Y., da Rocha Fernandes, J.D., Ohlrogge, A.-W., ef al. (2018) IDF Di-
abetes Atlas: Global estimates of Diabetes Prevalence for 2017 and Projections for 2045. Diabetes Research and Clin-
ical Practice, 138, 271-281. https://doi.org/10.1016/j.diabres.2018.02.023

[5] Vesa, S.C., Sonia, L.V., Vitalie, V.S.C., Crisan, S., Sabin, O., Pasca, S., et al. (2020) CYP4F2 and VKORC1 Polymor-
phisms Amplify the Risk of Carotid Plaque Formation. Genes, 11, Article No. 8§22.
https://doi.org/10.3390/genes11070822

[6] Murgia, A., Erta, M., Suri, J.S., Gupta, A., Wintermark, M. and Saba, L. (2020) CT Imaging Features of Carotid Artery
Plaque Vulnerability. Annals of Translational Medicine, 8, Article No. 1261.
https://doi.org/10.21037/atm-2020-cass-13

(7] SRS, VREGH, 20k, TESE RESE S K S B ORRE AL CTA BEAERIAI ST, WM 2
&, 2019, 38(2): 214-218.

[8] Daghem, M., Bing, R., Fayad, Z.A. and Dweck, M.R. (2020) Noninvasive Imaging to Assess Atherosclerotic Plaque
Composition and Disease Activity: Coronary and Carotid Applications. JACC: Cardiovascular Imaging, 13, 1055-1068.
https://doi.org/10.1016/j.jemg.2019.03.033

[9] 2y, v RN S A b B UV g [T, R 2515 1ER, 2016, 16(10): 1500-1501.

[10] JAZE, A&, MEKE, A, T, VRO, 2 H a7k SF 5 St Bl o 2 b LA 4 250 Th R i ™ B 72
P RS Rs2 )], 22 BER 24, 2019, 23(7): 1437-1441.

[11]  ZEWAMH. SRR 26 b & 9% 2 BORE RS B3 IR IR 73 T [0]. 44REE 7, 2021, 27(2): 173-175.

[12] L%, FEERERS ST S S B 2 R [I]. B 2REZ, 2020, 27(34): 71-73+77.

[13] Mura, M., Della, S.N., Long, A., Chirico, E.N., Pialoux, V., Millon, A., et al. (2020) Carotid Intraplaque Haemorrhage:
Pathogenesis, Histological Classification, Imaging Methods and Clinical Value. Annals of Translational Medicine, 8,
Article No. 1273. https://doi.org/10.21037/atm-20-1974

DOI: 10.12677/acm.2022.124406 2834 I IR = =23t e


https://doi.org/10.12677/acm.2022.124406
https://doi.org/10.1016/j.jacc.2019.12.072
https://doi.org/10.1007/s12031-020-01725-2
https://doi.org/10.1016/j.diabres.2018.02.023
https://doi.org/10.3390/genes11070822
https://doi.org/10.21037/atm-2020-cass-13
https://doi.org/10.1016/j.jcmg.2019.03.033
https://doi.org/10.21037/atm-20-1974

F(EREER I 2

[14]

[15]

Reynoso, E., Rodriguez-Granillo, G.A., Capunay, C., Deviggiano, A., Meli, F. and Carrascosa, P. (2017) Spectral Sig-
nal Density of Carotid Plaque Using Dual-Energy Computed Tomography. Journal of Neuroimaging, 27, 511-516.
https://doi.org/10.1111/jon.12440

Paul, J., Tan, M.M., Farhang, M., Beeres, M. and Vogl, T.J. (2013) Dual-Energy CT Spectral and Energy Weighted
Data Sets: Carotid Stenosis and Plaque Detection. Academic Radiology, 20, 1144-1151.
https://doi.org/10.1016/j.acra.2013.02.019

Qu, H., Gao, Y., Li.,, M., Zhai, S., Zhang, M. and Lu, J. (2020) Dual Energy Computed Tomography of Internal Caro-
tid Artery: A Modified Dual-Energy Algorithm for Calcified Plaque Removal, Compared with Digital Subtraction An-
giography. Frontiers in Neurology, 11, Article ID: 621202. https://doi.org/10.3389/fneur.2020.621202

Mannil, M., Ramachandran, J., Vittoria, D.M.I., Wegener, S., Schmidt, B., Flohr, T., et al. (2017) Modified
Dual-Energy Algorithm for Calcified Plaque Removal: Evaluation in Carotid Computed Tomography Angiography
and Comparison with Digital Subtraction Angiography. Investigative Radiology, 52, 680-685.
https://doi.org/10.1097/RLI.0000000000000391

DOI: 10.12677/acm.2022.124406 2835 I IR = =23t e


https://doi.org/10.12677/acm.2022.124406
https://doi.org/10.1111/jon.12440
https://doi.org/10.1016/j.acra.2013.02.019
https://doi.org/10.3389/fneur.2020.621202
https://doi.org/10.1097/RLI.0000000000000391

	应用双源CT分析缺血性脑卒中伴糖尿病患者的颈动脉粥样硬化的CTA特征
	摘  要
	关键词
	CTA Characteristics of Carotid Atherosclerosis in Patients with Ischemic Stroke and Diabetes Mellitus Were Analyzed by Dual-Source CT 
	Abstract
	Keywords
	1. 引言
	2. 缺血性脑卒中的流行病学
	3. 糖尿病的流行病学
	4. 动脉粥样硬化
	4.1. 动脉粥样硬化的形成机制
	4.2. 动脉粥样硬化斑块的类型

	5. 糖尿病、颈动脉粥样硬化斑块与缺血性脑卒中三者间关系
	6. 检测及分析工具
	7. 讨论
	参考文献

