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ABSTRACT

Objective To explore the values of force CT one-stop scanning in the diagnosis of coronary heart disease
and the differentiation of the nature of coronary atherosclerotic plaque. Methods The clinical data of
80 patients with coronary heart disease admitted to our hospital from May 2021 to May 2022 were
analyzed, and all patients were examined by force CT one-stop scanning. Taking the results of coronary
angiography (CAG) and intravascular ultrasound (IVUS) as the "gold standard", the value of force CT
one-stop scanning in the diagnosis of coronary heart disease and the differentiation of the nature
of coronary atherosclerotic plaque were observed. Results 532 segments of coronary artery in 80
subjects were analyzed by CAG, including 241 non stenosis, 162 mild stenosis, 104 moderate stenosis,
25 severe stenosis, and all subjects had moderate or above stenosis, and 69 vulnerable plaques and
114 stable plaques were detected by IVUS. The 239 non stenosis, 163 mild stenosis, 106 moderate
stenosis and 24 severe stenosis were diagnosed by force CT one-stop scanning, and 77 had moderate
or above stenosis, and 73 vulnerable plaques and 110 stable plaques were detected. The accuracy
rate of force CT one-stop scanning in diagnosing coronary artery disease was 96.25%. Compared with
the "gold standard", the coincidence rates of force CT one-stop scanning in the diagnosis of coronary
artery segments non stenosis, mild stenosis, moderate stenosis and severe stenosis were 97.51%,
96.30%, 98.08% and 96.00% respectively, and Kappa consistency test showed that it was highly
consistent with the "gold standard" in diagnosing coronary artery segmental stenosis (Kappa=0.981,
P<0.001). The sensitivity, specificity, accuracy, positive predictive value and negative predictive value
of force CT one-stop scanning in detecting vulnerable plaque were 97.10%, 94.74%, 95.62%, 91.78%
and 98.18% respectively, and Kappa consistency test showed that the force CT one-stop scanning was
highly consistent with the "gold standard" in identifying the nature of coronary atherosclerotic plaque
(Kappa=0.964, P<0.001). Conclusion The values of force CT one-stop scanning in diagnosing coronary
heart disease and differentiating the nature of coronary atherosclerotic plaque are ideal, and they are
highly consistent with the diagnostic results of the "gold standard".
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Diagnosis

EER, BEEEARMINEEHNTY, SORNBHEAREELN, BREE
WEFERAY, BUORSIERTREBEREEL, SRS, #mal O
Bil. BEEEES RN —FEHEMEORR, L. BEATERRERN, ERK
B2, FEEBIIRAERERMEIRBENAE, SSRORHE. DIER. Bk
KRS, PEEMERENESRSYY, MRS RENBOREEDDHEENEE
BERTEHEN, EEREHEBEUIRT, SRBERTEMBIRES R ERRRE
FRnie, #mSHaOnEE4NEEY, A, BREERIISITEORRTHK
WS RIS SIERT, 2SR EEEE, WMBISKR B ORI IILE
RFBES(CAG) R “Siff” , HREDMERS, BEREWERERE, RIS
BIge, DEMEW, WHHRERNEINNERBERE(VUS) R “SifE” , HaEE
SRERERENE R RREBIRNER, A NIRIR, B-EREE, Aaks
SRS ThRK AR, THBKEZES SRR, BMISHRE, W BEASY, FER, Force CTHE
H—FEM. SRE. BNMNTREEEKPNNERE T, EaEAREHS0
ZNTEIIRERERIBRIEE, {EForce CT—ISN IR E OB HI2 T R BBk LB,
M B EIEERRZ LD, $TFIt, FHREMAForce CT—IER1TH, HHEIT
CRBIIS BT ME R B RGRB B M RIS RINE, ST ORISR TR
LIAEREARS. R, BRNRESR,

1 BARE5*%
1.1 —fede
B4 53 4r202 158 58 22202265 B A< Be 78 BIB0 Bl L B 3 BY I PR 25 4
MR ZECAGIZHT AR LR, 23 IVUSKForce CT—IARENE; IRFKHE
Kl5e®; Force CT—itNAMS CAGKRERIFR/NT 2/ ; M NBARIRAIEELT,

HEpSATE . EIREHBA I E S, DERT, BEBMI=30kg/m’; BOMRESE, L5
[E—1EE] BRER, B, &0, TERRAHE: EFEEFHARSIGKRMA. E-mail: xuxuedongl998@163.com
(BAEE] BER

* 55



REICTRIMRIZE 20234058 £21% $058 S 5516347

BAE; AERESHEEENMRERANSE;, SHBMENR.
B, FEAEARIhEERRRS; FTEAIINEEMREES,
NEBEFRF48G], ©3201; F440~73%, Fi
(53.4119.68)% ; CAGIZERFRERIEHEERAHSI 2R
hBkTIE:, HAREHRE2411, BEREL2D, REKEL4

SIRPIR691, BEBIR1ILA,

1.2 /53% Force CT—IaHA#: FASOMATOM Force CT(5
F2: Simens)#{THE, HENSOHAFSHREMRERETS
fRo ZREBMENFHRERL, EROBKEF, #TERIIE, R
EREZHEBRORTEEES0~65K/min, BIEFEORER
REFY), TARNBKENESE T SSEHTIEEFEF7 (R
7DE2320 mgl/mL)30 mL, BREAmL/s, FHLUAEERER40mMLE
BihORE, BAEHEGSAMES, FECIBKITIR AL
X, BERN1I00HU, HIECEASEREAEOMERE Flem,
EHESOKVAI140kY, BEHEMR1I20mAsFIO0mAs, EEEERIIBE
BFEIIENTIEL, WEGHTHES .

CAG: XFSOMATOM Artis ceiling DSAIERAY, BEXAF
EMi, BEPMER/E A Seldingers RITR B RTIBX S RIEE T
EABRERSSZFAOL, TXMBREIKER . RENMNTEAE
BRABAMNZABEER S, ERARBYERIFNEGETIN. B
DRIZH . RBAIBERNEE, BRI ERRE (%)=
ZEREOIKEFMEBRR —MEBRRMELRER)/RAE LI
ERMEERX100%, RETRAFEEREDE", MR
E<50%NRE, 50%<BEHIRE<TS%ANFE, T5%<EhHIEE
<100%NEE, HERHRERRE>50%I1Z8 AR 0K

IVUS: ¥40HzVBESEN B FCAGKRMATAEFN LT
IVUSHRN, BESEEIEFERTBEIBITIELL0.5mm/sHl
|, RETEBEZSG, PMBEEE, FICHRLTREE,
HITRT A ITENMITE. FIRERD K. ZMBIR: BHRH
iR, WREREE, ROIEE>0.5; BRENR: MHRKEIR
DRI,

1.3 MBI_AR (1)Force CT—URRABIZMER . EkETH
B, EERERIRNH. BIRMER, (2)Force CT—ihz{1TH
WEOFRNIZHNES T UCAGEZMERA “Sink” , itHE
Force CT—itX A IE ORIERERS “SE" H—
M, (3)Force CT—ihT NN Rk RE ML BT M BRI £ 5 NE
o BUVUSIZHER A “EfE” , it8Force CT—ibX 3%
ERERGRERR BRI RSE ‘St BN—3%,

1.4 SHEDH BSPSS 250G ENAHEITA, HER
B “(x £5)” R, REMKRHTRITDN, THERU
“n/%” #ITHR, RBEQEHTHRITDT; AKappathit#iT
—HMEDH. LUP<0.05HERBSITER N

24 B

2.1 Force CT—¥RAHE RNE1~ES5 “Force CT—ih1THH
AT FRERGEREITNERNHES3 2N AR T B, 128
TAE2391, BEMFEL63D, HEMFELI06T, EEMFE24
1, 80BIZIBE P ERIALLAETTH; Hi6H183 M ERTHEK
Bk, HASRHIRTID, BEBRIION,

2.2 Force CT—¥5XNAX B OEHVIZEHME Force CT—
B IR ORI ERER96.25%(77/80); 5 “&tng”
#ELE, Force CT—AXNPARE LA KBk TR T AE . BEE
B, PERE. EEEENTEERDHNNIT.51%(235/241).
96.30%(156/162). 98.08%(102/104). 96.00%(24/25), B%£
Kappa—H$# 38 &, Force CT—ItN A2 MR EIBR T ER
HES ‘i’ B—BES (Kappa=0.981, P<0.001), &1,
2.3 Force CT—MRX A BEKRHE L BIIR M RAVLER
E Force CT—HXHHRHBIRMRHNIHE. HRE.
ERE. FEMTUNE. BERNES S H97.10%(67/69).
94.74%(108/114). 95.62%(175/183). 91.78%(67/73)-
98.18%(108/110), ZKappa—E MK &I, Force CT—I4
XPARENTHRERCRRERS ‘Mg N—X4s
(Kappa=0.964, P<0.001), &2,

L, HHHR K600k /min, E1 Z TR FRCPRORLOXAG (38 B, & IE 8 45k
E. B2 ARSI HKCPRARLADAG L BEk, EEMMEE, TILIEY. E3 LAD
HCPREIMR. B4 SRR S RVREMR. BS oG BE D 0 ik 8 A B AR

56 -



&1 Force CT—H IS MR ARk T BRI RI M E D4

Force CT—iuhz( 133 CAG it
THE BERE HERE ZEME
TR 235 4 0 0 239
BERE 5 156 2 0 163
hERRAE 1 2 102 1 106
BERE 0 0 0 24 24
Bt 241 162 104 25 532
&2 Force CT—IUAMER BB B AR RN M E
WEHE IVUS
SINBIR(69) FREDIR(114)
Force CT—U5T13E  SIRBIR(T3) 67 6
BBEHIR(110) 2 108

33 i

FORIERIGRE B O M SRR, HXREER", HE
FELYR6.5%, ETEREI%ESR, BEARCXRIE, BER
REZH, EHREH—FLAE, WRHNA2ETREAT, WE
EWESRLERTERMD. IEFETEHCEEBLRIIRBIEE
B RSIMBURAE TR, HhBRBIRE R R EEE
m%, EMEESMEOIEE. BEEEE. FREROKES
B, FEit, MREOFEELT RS SRS BRI
B R, SEIESEMBRBOREENEERBREZE, UK
NEIESBERAT AR, HMNERENEEIRE, H—FHum
H17E%E, CAGRT A SN2 NEEETRIRETFRES L
BEAIER, STEIH T MRS R R T SR R TS A
ARiskRTs R E s BEWar A RAFEEE N, IVUSKH
EHEIRIEEI A R E N RER ISR R, #TMESRIRS
Erar AR, U LEERHNE S EIARAERSE, AN
ke, EHEIGK NN AEERANREIL, TER, K
SR OFIEENRE S EEMSHEL, HPCTRERSAMER
EWASHEDWSFIES, BYBELERTRE, E5HCTHRE
MEGSEENE, BEGRERS, #HAEMERNBEREN
yir, MREETEWMNER, Force CTYERE=AIUECT,
EH AL RITHIBT BN SE R, R T OER MM B GRS
M, EEEGE BN, N7 kK ERE", &
AR K HAForce CT—IAR 1T, DMENTOFHEXRNTHL
BIME, UABORHENEREARS. &8, SRNRES
5%0

Force CT—iR B —FIGRI TR OHENEH3%E, H
[R5 X B B RCE AN LRI E R R E R, FATEN
BARBREE RGN, HTBEHN SR EBETREEKNR
TER, BHBRT ORRMFEROHE, FEMBINES
ETREBRE I IR E R R R SIS R E B EHS,
HELIRRRAT ARSI ERMT KB, BmEmxzaE",
Force CTHARRILER OFEEREHNERIFNISUNE, TAHRR
ZRER, Force CT—ih A2 OEAVERZE 7996.25%,
5 “£Ff" 18, Force CT—IAHM MR IRTBX S Rk
B, BEME. PEME. EERENTEESH97.51%.
96.30%. 98.08%. 96.00%, B&Kappa—HM4 I A,
Force CT—uRIAMISMIT R EMAES ‘S M—
M=, 12RForce CT—IARIAEN B ORA RSN E, B
5" S B A ] FForceFRRCTIS MR O, FIBSR5RHMR
LRI, 1, Force CT—IARIAEMERFCAGKREMNREE
1R, REL0.130EART R OSSR, BFaHE
5, BINEERS. DERMNESREHENBEBERNRE,
HEHNSEANEREOER, RSN BENEW

CHINESE JOURNAL OF CT AND MRI, MAY. 2023, Vol.21, No.05 Total No.163

O A, EINIERRIT S E Bl 4R B Force CT—IhT0iTH#R
PR R

Force CT—IAR MR AT IZ M B BHOIREIZESS, EAINE
DRREREUENSETIFANE, FRBOERESHH
BHRM R, AARA, Force CT—UARIARIC H B IADTIRA T 81
E. BRE. £HE. EMTUE. BEIES31/997.10%.
94.74%. 95.62%. 91.78%. 98.18%, H#&Kappa—H |t
A, Force CT—ohXNAMEINEHOAEBUIIRERS “&
E” N—34S, 1BRForce CT—itRITHBX BB AETE L
B RARSHERINE, EAE"ERAAEIIF Somatom
Force CTRIMARIERMNBIR, HEETSEAMRERLE
B, HRFELHCTHAME, Force CT—IHRPABAEEBHNMHEIR
b, BEREES, MZERBRENNA, FTERMRGH
FEAUKERNHTMNE, BE@TSHIREXRDNIIRNA
BRER Sy, BRI H B’ EURBIRAVIE R, BEitt, EiIE
PR Force CT—h T R4 B BB BE (L BT IR M R

2 EFRR, Force CT—IhNHAMTEIZ R OIR R 3 B kR
BB RPEE—ENE, 5 ‘Sl BEREN—
M, AEA—MELIREFR ZNBTIRRK,

253

[1]Katta N,Loethen T,Lavie CJ,et al. Obesity and Coronary Heart Diseas
e:Epidemiology, Pathology, and Coronary Artery Imaging[J].Curr Probl
Cardiol, 2021, 46 (3):1006-1013.

[2]Wongtrakul W,Charoenngam N, Ungprasert P.Tuberculosis and risk of
coronary heart disease:A systematic review and meta—analysis [J].
Indian J Tuberc, 2020, 67 (2):182-188.

[3]1Yang S,Koo BK,Hoshino M,et al.CT Angiographic and Plaque Predictors of
Functionally Significant Coronary Disease and Outcome Using Machine
Learning [J]. JACC Cardiovasc Imaging, 2021, 14 (3): 629-641.

1A, & EF. @0 Bk 5 T K FUS &5 /ML ok B 40 B Le A8 R o A 28/
Ik B 2 b (AR e AT O (], BR A R S 4R &5, 2021, 50 (1): 44-47.

[5]Ngam PI,Ong CC,Chai P,et al.Computed tomography coronary angiography -
past, present and future[J].Singapore Med J, 2020, 61 (3): 109-115.

[6]Hong MK, Lee SY.Intravascular Ultrasound for Percutaneous Coronary
Intervention: Benefits and Limitations[J].JACC Cardiovasc
Interv, 2021, 14 (3): 258-260.

[7]Ferreira—-Gonz 4 lez 1.The epidemiology of coronary heart disease[J].Rev
Esp Cardiol (Engl Ed),2014,67(2):139-144.

[8]Mortensen MB,Dzaye 0,Steffensen FH,et al.Impact of Plaque Burden Versus
Stenosis on Ischemic Events in Patients With Coronary Atherosclerosis
[J1.7 Am Coll Cardiol, 2020, 76 (24):2803-2813.

[9]Tridandapani S,Banait-Deshmane S,Aziz MU,et al.Coronary computed
tomographic angiography: A review of the techniques, protocols, pitfalls,a
nd radiation dose[J].J Med Imaging Radiat Sci, 2021, 52(3S): 1-11.

[10]Ando H, Ohashi H,Nakano Y,et al.Detailed Characterization of Vulnerable
Plaque Morphology by High-Resolution Intravascular Ultrasound[J].Circ
1,2020,84(9):1606-1611.

[11]Cademartiri F,Casolo G,Clemente A,et al.Coronary CT angiography:a guide
to examination, interpretation,and clinical indications[J].Expert Rev
Cardiovasc Ther, 2021, 19 (5): 413-425.

[12]Tin L,Zhou J,Gao Y,et al.Reduction of cardiac motion artifact in step—
and-shoot coronary CT angiography with third-generation as compared
with second-generation dual-source CT scanners[J].Diagn Interv
Radiol, 2021, 27 (4): 482-487.

[13]Sandfort V,Ahlman MA, Jones EC,et al.High pitch third generation dual-
source CT:Coronary and cardiac visualization on routine chest CT[J].J
Cardiovasc Comput Tomogr, 2016, 10(4): 282-288.

[14] 549, ¥ . ForceCTZE A~ |G % B2 CTb AR 24 Bk Ak f A 2o o o9 B0 LR LA ).
SRR S 2 25, 2020, 36 (2) 1 300-303.

(151 50 4%, 86 %. 711 F Force FIRCTS = 7 &6 3 CT/E 4R 20 ik A A 72 7 09 5 BT o B J
N 1], o E £ A0 g i B F 4%, 2020, 8 (8): 92.

[16]Tagliati C,Lanza C,Pieroni G,et al.Ultra—low-dose chest CT in adult
patients with cystic fibrosis using a third-generation dual-source CT
scanner [J]. Radiol Med, 2021, 126 (4): 544-552.

(L7] 38, AT, XU E A, . A 2 CTIFA T 4R 30 Bk 508 A SRR 0 JR 4 T AT B 8 (7).
FANEIT, 2018, 37(5): 1-3.

(WS BHA: 2022-07-04)
(Rx4mig: PEAREn)

- 57



