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Abstract

As an important imaging biomarker reflecting the burden of coronary atherosclerosis, the Coronary
Artery Calcium Score (CACS) holds significant clinical value in the early identification, risk stratifi-
cation, and prognosis assessment of coronary heart disease. This article systematically reviews the
research progress on the clinical value of CACS in coronary heart disease. At the technical level, tra-
ditional electrocardiogram-gated CT has limitations such as high radiation dose and the need for
dedicated scanning, whereas the application of non-gated CT combined with artificial intelligence
enables the integration of CACS into routine chest CT screening, significantly improving examina-
tion efficiency; however, the impact of different reconstruction phases and algorithms requires
standardization. This review evaluates the performance differences of various Al algorithms in cal-
cium segmentation and identifies common design limitations in current studies. At the mechanistic
level, CACS not only shows a significant positive correlation with traditional risk factors (such as
age, blood lipids, and blood glucose) but also demonstrates a moderate correlation with inflamma-
tory markers (such as hs-CRP and IL-6), revealing the intrinsic relationship between calcification
burden and inflammatory status. Regarding prognostic prediction, CACS is an independent predic-
tor of major adverse cardiovascular events, yet its predictive value exhibits differential character-
istics across populations: in asymptomatic older adults, CACS grading is closely associated with risk,
whereas in young patients, traditional risk factors play a more prominent role. This article addi-
tionally discusses controversies in the clinical application of CACS. Despite significant progress, lim-
itations remain, including a lack of standardized methodological approaches, insufficient attention
to calcification morphology and distribution, and the absence of large-scale validation of risk strat-
ification models in special populations. Future research should focus on standardized measure-
ment, integrate calcification morphological features with multidimensional biomarkers to con-
struct refined risk prediction models, and strengthen prospective, multicenter validation in special
populations.
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2. BEFATE#SIE T CT B9 CACS iEERARHRE

f&45 I, CACS VAL (M T 0 I 191 CT 434, DARR R BUG T S0 O I B D 52, (R L 4R
FIEAO s, HRRZEL TR, R 7 AR R NREIR & R R . ek, FIAHAENEME CT ~F
AR5 CACS BN FE RS, BRI AT — R R CT o [ B SR IO I RS PR 15 S, 3R
FE TR AR I FRAR T Ao E S 2 55 3] -

LIS T AR M CT P4 CACS MIvERTE Sl 471k . Wil N Rt e, BARAEN
FEES CT P50 HI T4 CACS AMERGMESH FAEREZER, HAEE CT WX 7 )2
TEAERARAG (), ABAE N —FhEANZ WS S, O Im R B BRIt 3 L [4]. BRI N I 7L
WEB, T N TR RE(ANIIFET T3 CACS TEAN A I8 7 i e PR 3 N (A AS [ v IR 20 2 Il S R
A)H I AT 5 HARE A 4 2 B JI[5]. SR, AR BRAnfiE R TR EEN . E ik RS BB
FRI, OE CT AR HE M A% CACS S 7 = Ao, JEHZRLEF5) CACS B & &,
EAE T s R AR [6] . IXFERERAT, BIMEZ.00HE CT, AFRMEMEEZB TR SHEREZTEA
e, SR T ARHEAGER AR RFR Y B

1E Al BYEZTH, 40 ERTEEIEE ML (CNN)FT U-Net S57RFE S ) 500 . R ER, &
REE# 2T AL HIRAE O HT 1% CT 1 CACS VWG 5 N Tk RAMER —80E, IRl CT
IRRILH RAFAHICPE[7]. SR, Al TEIET 14 CT FAFAE— 8 IR R 73 283, 2 BRI S sk A
S, A7 b IR B K DI S PP 20 TS A A . BeAh, OB m iR R 1) CACS Zh Al $2m
FIRAEIE SRR IE JT AT ek 2 1]

3. CACS 5@ vRREEE. RIBEIERINEEF LA X

CACS MU AN =48 s, RGO EZRIREATEE R, H5E500 8w Gk H
RGNk RE RS E VIR G, %, CACS 5 Ol fa b R 3 A7 7E 0 3 R . 2 U FLUE S, 4Fid. 1
gl WRCHA S R i T OF R H I = R AR R R B E L ) S5 A% S R 3R 5 CACS & IEAHC[8].
AN, CACS 53 kol RERE AL I 0 I 5975 (ASCVD) B KU 73 2 S 35 A 56 . oK BLAREE NIRRT 72 22 9],
ASCVD X452 W i i N BE, e CACS A MACE kAR 82T, ™ 5 e iR 3 ik 854k (CACS > 100)
5& ASCVD — Tl ANFE K A MACE BN 3R, X AT CACS #EAT RS HETRBI 1R 0L 1K 4R [9].

HIK, CACS 5 %AEF T HIAHEAEH H 25 Z 2100 . SRS AERE LN & — P SOREVE B, T4
A F R EASR I . RARER ORI SO I, ek O 38 1) CACS 5 Ifilil =it C R M & 1 (hs-CRP). I &R
-6 (IL-6) S MBI R BE Al F--a (TNF-00) 55 2 4 R 7K 2 BEIEAH DG,  H CACS # hs-CRP #4°4 MACE K&
(B SZ O R [1] . W FE4B7R T CACS MU TSI “&” , IR R TISER 0“7 . M
H A5 AR AT L VPl B I XROIR S . AR ME, CACS XFIRPR IR 148 S E 3R IR R AT .
2018 4 ACC/AHA I Jla & B4R m I, RN I 28 i XU HAR YT Va7 o S A BB e R N B, mT %
FEffH CACS #47 KB4 2 [10].

4. CACS M@ m M EREEARABEPHNA

CACS et L Hl R ELAE T HOM ARR O V8 S AF T BE 7T . KEATFLR BT, CACS /2 MACE ()
ST 5o XENTEE NFIBE UL, ETRAEREFE AN F, CACS 7345 MACE REE#UIMHK, H
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CACS ™ H e ik Bk TR e Gt it 30, TR, AERE. I8 HDL SE& G fa R R 4 3 Sz
[11]. XERBAT, T HENEE, CACS 1N H 745 G HARFIR 1) RS 35 R BT A . [ bR AT HEERA
HIHF 7T (40 MESA.. Rotterdam Study. Heinz Nixdorf Recall £5)—#iE 5L, 1E4% 48 K& B 3L ml F in A CACS
A A KR 3 R [12]

5. CACS limFK R A B8l Sk ak

S CACS TEO I K 70 B 2, (HI GRS e T4 5 8kik. 25k, CACS X
REAS I A5 4k 1 Sh KB FERE AL BEBR, Tk iR B AR S L BUR A MR . X FHEREFINNEE, HH)
Jik R RERE Ak i DLARES AL BEER N 3, AT BE S 2L CACS A O (BAZA/E B IR BEH IS UL, AR A B S XU o T
LR, £ CACS = 0 [IEAEIR s e, RBIIK CTA Ik 72.2% M) JE45 TR, 7R 5
i CACS W] REietfe 1 Z2 R LI PR B BB AR R AL [13] . JLik, CACS MIE W KAaM %5, REIMA CTH
Fim i 77 B C P 22 0.5~1.5 mSv, {H T JCRER N HE TR 2 I, % 565 SR ROV AT 75 AT 3R 2 o BOAS R0 & 7 THT
Pletcher S5 [t 71 {27, CACS i 2 75 Hp i 8 2 vh BT AR R AR 1A AT B A2 fth VT 249 BROAR 5 v B 35 R Tl A
TEIUR, WM BRASBUARET,  “4RRYT 7 SRES FTREAL T CACS T EE[14]. thAt, J7 ks bnAEAb ] IR
EAR K AF CT EER AT S8 CACS Wi Il — @ BRI R, AFE Al BIERLEZM4 T CACS
GRS ZE S, X AT RERS I RS 2 S AR s RS I ST L. S, H AT CACS 8 SR T ISR a £ 2
ok EAERVEREFE, it = KA BEATL N RIS 523 T CACS IR YT SRS AL T4 e AR AR A

6. B

TEARBNIKES AR 7> (CACS) 1 N EZ KR 2 MRS, A ORIRARE B b At H 2t N 8. 20
W R IEOR MG BT A AR 19 R N TR R BhEs  Iim R MR 255 1 22 4 FE LA PR AR . T35 Tl
MEAE R 7R R 2B BRI N TR R @S5 % . R CACS C#gi A\ ACCIAHA
G R TR R T AT 20 2, (AT E R FE 07 I b AR G — . LRI AR AN IR Ak T A48 0 A D3
AR REIR N SR AR R R = K I8 55 JR IR o T 0, AT FUAUCR AIAR AL AL B AR 142 CT &,
4t CACS BMMUE SIS AEM BRI, JFRETEIRTENEE, RGBS D YEELE
Vs EVIVFASZ TR, DY MR V6 S B8 IR -

E&UWH
BT TR R B AU R TR (2024 Y XNS016) .
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