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ABSTRACT

Objective To explore the application value of non-gated calcification score by low-dose chest CT (LDCT)
screening trial combined with artificial intelligence (Al) in health examination. Methods A total of 276
cases of patients with low-dose chest CT using artificial intelligence in our hospital from January to
November in 2023 were analyzed retrospectively. The coronary artery calcification score was recorded
by artificial intelligence analysis software. Results There were 72 cases of patients amonge 18-39 year-
olds, 66 cases without calcification, 2 cases with minimal calcification, 3 cases with mild calcification
and 1 case with moderate calcification; 189 cases amonge 40-59 year-olds, 91 cases without
calcification and 38 cases with minimal calcification, 33 cases of mild calcification, 13 cases of moderate
calcification, 14 cases of severe calcification; 15 cases over 60 years old, 1case without calcification, 5
cases of mild calcification, 4 cases of moderate calcification and 5 cases of severe calcification. There
were statsistically significant differences (P<0.05) between differnet groups. Conclusion Non-gated
calcification score by LDCT combined with Al can effectively screen the calcification score in physical
examination population. This examination should be carried out in the population aged >40 year old,
which is helpful for early screening of the risk of coronary heart diseases.

Keywords: Low-dose Chest CT; Coronary Artery Calcification Score; Non-gated Calcification Score; Artificial
Intelligence

(FELOERRESERRS2020E) REEY, PELOERNEBRARY
3.31Z, Ef@E i (coronary artery disease, CAD)BALI11397, CADZLME &
BATHETERA", EPELREELRES, NEHTRBEORMENTMEBE
MEREL Y, BBV ABNARENETE, TRk EEM (coronary artery
calcification, CAC)ECADM—MNEERT”, HER TG CADREMARR LM
EEHEEERN., =E/LF, EEREEFIE CT(LDCT)EWI ZRFREEXRN
REAMKE, BE0ILUBIIFHECTHERITNCACAMARER. TFEEX, EFR
EFIM AT EEE(artificial intelligence, ANEARZIZEIZXE, HEXRBIZEM
BRIMHEZNND., RESMARE, AIRAEBIRESN. EBRINZEHSE, F5IE
ERBEABEFHENE2EG S HAERIL SHNEN. ZRHREEBI D
BEFAIRARBIE T EEHFR 2 (coronary artery calcification score, CACS)TE@RARK
PN AER, FEFNEEOMESHXRFERNEFRERMMEE, UNKEELONE
REEEPHNBENENZMm,

1 BREHZ*

1.1 FARMR WE2023EERRES L EEBECTHITIE IECACSITHM AR, Hit
276 N, HFBEM184 A, 566.7%, THI2A, 533.3%, FIYFEH455, 18~395F
BWET2AN; 40~59% FEHE2H189 AN ; 605 LI EFERAIS A, TIRMBKEZEEAARG. &
R EREER G, ATRBEEAARGRRENNE ML ERESEEGRENEHE
HNHEBRIR S

1.2 MEAE FAGE Revolution 256HHBRECTHITREMERIBCTIR, HERMHE:
120KV, BEIE®ER, SmMmEE, BEMEMIKRERLE, ki#, AN TCEEERE
NOZIEAN. FrEEGYEMERANERL 2 mMmER, FEZERRGEZEHEE
T AR AT E#E(artificial intelligence, AlFE& EMBARD2RRMG, #HiTIEE
CACSH o

1.3 MTIEAR AR UCTEIIONIGRBENHFZERGELLE, WEZBHEKRD =K
ENBUXBETHERNYS, BREFEANRTEE, 23 TEERE N ZIHNEER
2. FREBOMRERD, FITFBEHEREXRORERS, B2 CACS, WRENE
FAEEFIM, ERIFEZLAD(EXNAY). KRN LCX(& %) MARIRTIAKRCA, KL
CACSHAIE, EMBENLOMESZHNREE, EEHK, FRFBURS = 40097,
MRFBHIRSILEN100-399, BETFHESK, BEEHUUNZEREITHBEES/NTF9
9, YFEHSLEDHONNE, RTEEEL, IR, RITEEKRS >0
M<109EX AR EK,

[E—1EE] WRE, &, BIEEEN, TBARAM: FEEFSZES, E-mail: dreamer0625@163.com

(BRIEE] XRE

114 -



1.4 S A% MASPSS22. 0 THIRRIE, HEEELIAI
YA ALEIEEM(Pos. Prs) &R, MAKMRIXHIBRHITHITE
WIE; BIMAERANXEMBNERARR, XARKNKRHTS
o KK EA=0.05, LIP<0.05NERBFHKITEE N,

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

24 R

B FIRERBENTRKESLE(LAD, LCX, RCA, Bi5L{E)HT7F
FEEEZMEER(P<0.05), FEFEHABLMIGUIRD LIRS
BEER(P>0.05), N&l, FEFHABSLEREDRILRE
SERITFEN(P<0.05), K2, AIEEBMHINTIKTGL
MBURPHTEER, LEIL-3.

R1 FEFHERBLRI LR R2 FEAFERRBHRERE
%51 18-39%  40-59% 60% LI E H P HEE THh k) BE HE ZE H P
B89 0(0,00 1.7(0,29.86) 126.38(63.08,671.80) 49.13  <0.001 18-39% 66 2 3 1 0 98.817 <0.001
LAD 0(0,0) 0(0,15.51) 129.76(129.76,355.48)  42.027 <0.001 40-59% 91 38 33 13 14
LCX 0(0,0) 0(0,0) 2.71(0,222.56) 20.059 <0.001 0% L 1 0 5 4 5
RCA 0(0,0) 0(0,0) 5.89(0.835,151.195)  27.251 <0.001
LM 0(0,0) 0(0,0) 0(0,0) 3.434 0.180
\ \
(1) (2] (3)

HI1-E3 5, 69%, (R, ATH R AR ENERE L G RE LRI HEER.

33 i

BATE BB CADR—FER I M OITR, SERIBGEEEL
HOBRNEN, CETRMIEREBEBLFEESHTR
RO R RPAERTR, EIRK L, YRR —ERENGRE
BROAERE. Fi, 3IROIESRE, TENIETESEEGRR
My — AR R ENBK IR BIE50% U A B IGFRE X, HtaaE
12 RCADMYISHT, BREIBIRAERREMHINE S ZAEL ARG
W, BZivg, MERRNEE LA bSEE—CRENR
£, A\ISeELBmES, EREGENEERTESENERNE
F, MTECADLHIITEEERNBEHRT. IEREHARKRET
BRSNS 2R EMCACSE, FIESRMESA
TNEMERRNE TREMN—BM, HEEELHN BRI
BT —FEMEREN S, CACSR—FE TN B
ELHNERISTE, EHRSESRMT BREHHTERE",
EIGKLE, WECACSHESIMEMARLBIIENITENNER
HIME M % (computed tomography angiography, CTA), @ik
TRKCTAYE A —Fh LRI E 5%, TECADMIIZHIR HIET 28
REMM, FMUEEBERIAYTREDENEERE, NEER
HEFNEEERENETEREE, MEXEEXTRBIBIRH
TEMDIRIEEN", A, IEVERIBCTERER—FIEEH
MICACSHIE S %, BEAMRIELEAITMECACSHERHTH.
RIS S F R T — M E RN EE R AR SRS
B, BRREARERRBERSFHITOE ECTARBNE
RT, JEEBECTEEECACS T By B — & K I R R
B, 720165, —EXFINTHWECTIRENEBISLAIIE
SAEEROMECTHE EAR"Y, ZAEE, CACSHL
BFEERABOMEERFNRERSE, XEFFCADMRLEL
WA TR o

ARRERER, FEFEHATREAKCACS(RCAL. LAD.

LCX. RAEFTBHRD)LRERESHITEE N (P<0.05), XIiELT
WD SEW 2 BEERENEXE, BATMS, MEERY
1K, TIRTBKE AN RN, BEEREnSt
BELRSFRENRE, #—FSHNEN, FREKAEHR
b, WERESATY EHER(P<0.05), EHRHI2T6HIFR
Wgm, BYEELIET66.7%MLGI(Z184AN), X—HRDH
AR S RS EREPERNENE X, EEMAREL, B
REDBKESLREE ER M K TN EREE Y, XTES5EM%
HIREELGIREE X, BASEPNE L TEBRIFNSARE
seEM, (RHASFRYBRIEMSEE R, iS5 & e E B
B, HEoh, BIE. KESERASARMEIE, WRERS
EMNSEEARER, WAl MBS RIRGEHEENRGR, &
LR, RHIRERIZR T SRS S ERFIER = a9 %
B, HBET TR E BB T E RIS RN E S
BHEBHE,

BEARZNES, JETERECTAI LA T CACSHITE, 8
HES5 IR AR TN GHEELBEE" ™, ATS6E
IR RE KSR DT ER I Agatston EN A ERIE T E
ZWHE, HTHERS5EMIIECTAL, TEUNERETE
FHEHENE BT3B, BELHNTOFEEMN ST
DO BEE AREEKEMRINES, AN SREEAGNE
MIREbHMRME, EIERBLDCTARZBaiMmRSmER
W—FETEREFE, ESRRE SRR, BETLUET LDCT
THBERENRER, SSICACSITFARIN M S KL R MR N
T, BT CACSHE, WHBRMRORNBEFEHEHTF
W, 2EBORBREMNEENNESZRAI[D,

ARRRE, KFIEMBCTEEBESAITE IREXRS S
BOEN BRI A BT IR R, A LUR IR O R K

115



HEICTRIMRIZRE 2025428 $£23% $2H5 2518488

M, EEEH =405 BRI
R RHATHE.

253

[1]1Carr JJ, Jacobs DJ, Terry JG, et al.Association of coronary artery calcium

Tt E, BEFEOREN

in adults aged 32 to 46 years with incident coronary heart disease and
death[J]. JAMA Cardiol, 2017, 2(4): 391-399.

D3RR, RE, wak, . LA EA LN EARAN T ENECTEH
fﬂsitf*ﬁﬂn‘m%ﬁ]ﬂzk%ﬂt%ﬂﬁfi@/}?ﬁ}%é@"&%ﬁiﬂﬁ[J].llﬁ%ﬁ‘kﬂa‘%ﬁ?ﬁ
,2019, 38 (3): 547-551.

DBIEMNE, L&, BAW, . ATHEECNSETNESHE
JRATHE (I]. SR MO 42 75, 2021, 37 (3): 388-391.

T I e B

41 2% A, #iEk, 8%, %, @R D RKCT I AR B A T8 A5 W7 8 & 09 f 3
[J]. EEF@HHEA, 2021, 37 (1), 59-62.
[SIREA 4R, A0, HHed, &. AR B4R & 1710 7 IR 30 fkopk & o o B 2

(3], SR A & 40 3, 2021, 37 (5): 758-762.

[6]1 F%, &=, %58, F. WRCTEAR 20 fk45 W 17 R 5 4k 2 5t
2,2019,25(7): 178-180.

U703 & 21, ook, SR R 20 RS AL AR b 4 B R 30 BN N8 9T 0 U BB 6300
B TUB 0y T [J]. oF B 5L & F, 2020, 47 (1) : 40-43.

BIAER, %, T, §. B TREF I ERGE TR CT FHRAS LR
AT 0], B 508, 2023, 38(3):273-277.

191 X 4546 644 DR SR A CTL A kAR AT L A EAEW B BT A [T]. EAMEF,
2017, 38(11):2028-2031.

(101 B4, BRI, BT, . 5467 20 ACTG WU £ 4 & 7 IR 20 BkCT A 4 R AR a7 0
0 LR B 5 T AE (D). B ek T 22 25, 2017, 51 (4) 1 246-250.

[11]Hecht HS,Cronin P,Blaha MJ,et al.2016 SCCT/STR guidelines for coronary
artery calcium scoring of noncontrast noncardiac chest CT scans:a

Bl SKE

ARG

report of the society of cardiovascular computed tomography and
society of thoracic radiology[J].Journal of Cardiovascular Computed

Tomography, 2017, 11 (1) : 74-84.

[12]Madhavan MV, Tarigopula M,Mintz GS,et
calcification: pathogenesis and prognostic implications[J].Journal of
the American College of Cardiology,2014,63(17):1703-1714.

[13]Chiles C,Duan F,Gladish GW,et al.Association of coronary artery

al.Coronary artery

calcification and mortality in the national lung screening trial:a
comparison of three scoring methods[J].Radiology, 2015,276(1): 82-90.

[14]Huang YL,Wu FZ,Wang YC,et al.Reliable categorisation of visual
scoring for coronary artery calcification on low-dose CT for lung
cancer screening:validation with the standard agatston score[J].Eur
Radiol, 2013,23(5) :1226-1233.

[15]Chen Y,Hu Z,Li M,et al.Comparison of N ongated chestct and dedicated
calcium scoring CT for coronary calcium quantification using a
256-dectorrow CT scanner [J].Acad Radiol, 2019, 26 (10): e267-€274.

L16] IR, BRA, kM, 4. 2T A T4 #b BUR oy 3k 1735 B30 CT P43 34 7 4R 20 BkA5 1L 7R
SR (D], CTHE 5 I BB 5T, 2021, 30 (1)1 106-113.

[17]Azour L,Kadoch MA,Ward TJ,et al.Estimation of cardiovascular risk
on routine chest CT:ordinal coronary artery calcium scoring as an
accurate predictor of Agatstonscore ranges[J].Joural Cardiovascular

Tomography, 2017, 11 (1): 8-15.

(ks BER: 2024-08-21)
(R3I4R4E: FHHCK)

OO LA

(L#£%10600)

[3]Lee Y,Naruse Y,Tanaka K.Surgical treatment of coronary to pulmonary
artery fistulas in adults[J].Int Heart J,2017,58(6):1012-1016.

[4]Hang K, Zhao G,Su W,et al.Coronary artery—to—pulmonary artery fistula in
adults:evaluation with 320-row detector computed tomography coronary
angiography[J]. Ann Transl Med, 2021, 9 (18): 1434,

SV R, Kok, T4 4E, . SIRCTR AR 20 Fkfn & A 1t 56 K M 74k 30 ki 2 ik 7 B
WA (7], 5 B CTAIMRIZ2 &, 2018, 16 (5): 60-62.

[6]Schicchi
artery fistulas associated with giant aneurysm in an elderly woman: case
report and literature review[J].Radiol Case Rep, 2019, 14 (8):911-916.

D71 48, 28 F, K65, F. AR 30 k- 20 BloE CT A K 20 ik B AE R
oS5 AR R EEEY . BRHAFCHE L I]. B ED B E S NHA
%,2019,28(1): 11-15.

[8]Murakami H,Nakanishi S,Hirofuji A,et al.Rupture of aneurysmal coronary-

N, Fogante M,0liva M,et al.Bilateral coronary—to-pulmonary

to—pulmonary artery fistula in a 96-year-old female;
case[J].Gen Thorac Cardiovasc Surg, 2021, 69 (3): 601-604.
[9]Karazisi C,Eriksson P,Dellborg M. Coronary artery fistulas:case series
and literature review[J].Cardiology, 2017,136(2):93-101.
[10]Tekeli Sengul S,Karasu BB.Prevalence and characteristics of coronary

report of a

artery fistula in adults:coronary angiographic analysis of 18,106
patients[J].Kardiologiia, 2022, 62 (5): 62-66.

N BT, REE, X8, F. 35T AAEIR S0 BRCTI 4 AR 09 3 46 58 R 1 IR 3
BRI, P B F 2, 2021, 55(9): 955-960.

[12]Kim H,Beck KS,Choe YH,et al.Coronary-to—pulmonary artery fistula
in adults:natural history and management strategies[J].Korean J

Radiol, 2019,20(11): 1491-1497.

116 -

(31 A, 240, ST, . L S R IR 20 MO 716 I SR 47 [T]. o 48 5L LA
K&, 2022,37(2): 94-97.

[14]Czeka jska—Chehab E, Skoczyhski M,Przybylski P,et al.Coronary artery
fistulas morphology in coronary computed tomography angiographyl[J].
Folia Morphol (Warsz),2020,79 (4):777-785.

USIE =, %, bW, &. = 4 WAk = A BUR A2 D W sk A AR 30 Bk o o 4048 L]
oA 5L W b TR0 Ze R, 2019, 33 (6): 591-594.

[16]Zhou K,Kong L,Wang Y,et
adults: evaluation with dual-source CT coronary angiography[J].Br J
Radiol, 2015, 88 (1049):20140754.

[17]1Podolec J,Wiewi 6 rka L, Siudak Z,et al.Presence and characteristics

al.Coronary artery fistula in

of coronary artery fistulas among patients
angiography[J].Kardiol Pol, 2019, 77 (11):1034-1039.
[18]0uchi K, Sakuma T,0jiri H.Coronary artery fistula in adults: Incidence

undergoing coronary

and appearance on cardiac computed tomography and comparison of
detectability and hemodynamic effects with those on transthoracic
echocardiography [J].J Cardiol, 2020, 76 (6): 593-600.

(191 2 #h, AT, KR, 5. H FARIAE MR 20 BhE £ B 848 CT R 30 B I PR L A
M), SERIM A ¥ 275, 2019, 35 (3): 367-370.

(WFSEA: 2024-02-22)
(R3T4mEE: FHECK)



