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ZO 10 ETHGEMOMESE Ty 2ADERICLD,
L2 R BB 2B B IR A LA O AN
% 5T\ 5. DISCHARGE iERTIZ, W& EMARIMER D%
MR BEF B VT, RENEEIIREZ D VI
LW LT, EEIR CT (coronary CT angiography : CCTA)
WDV BB RN T RIGECDR R & LATHMED
HEHGIIRE BE L TW 5 I 29SS Y, MR-INFORM i
BRTlE, SMARHEROZEmFEZEICB YT MR
perfusion & 7% 12 2 O W 72 3 % A%, FFR (fractional flow
reserve) (ZFEDWVWBHRIZL BT, EOBEADIME A X
YIMZBOWTHLUTH IR ENEY. bHED
2022 AEEETBINREEDOZW LIEWT A FIA4 T+ —A
AT v 7T = MIZBWTY, ZEmEIREEI LIS H
H a3 2 W PR R A LB T ORISR S h TR
D, SHOH T — T IVEEIIRERZ D FAROEEIIRZ A 5,
IR AL T O LOBHICT 7 P LT b
DL FPHENS. ISCHEMIA SABRCTId, A FWHIBIE % I
APL 7oL FORBIME AT 5 BHEIIBWT, RENRE
IR L ORTHEALDAEEAXRY PE2ROTI L
WCELDo7Y. ZOMPEOMBPICH LTRSS I ST
FAsdH B A5, ISCHEMIA B ORE R A Z T TEHBOIERE
F DM I S 5 Beid, SEMHEEIC X 2 PR RE
W HBEHEEZ WO LB RGO Fichsr Il LizL
Wz, ZHE 2021 FOKRERIE A R4 SIZBWT
FshTns v,

R MDA D 72 5T CCTA O Z D 10 SED A1
HiEF L, CTEBERCHITY 7 MIRE CHERL, KHB
SR CTHITRE Y 2T HIOMIME 7 AR Sz CCTA I3
BRBRAE 7207 Tld e S BIRBEALYE T 7 — 7 20 b D &2 fifi T
BETH Y, %< DOWFZRIZHB T CCTA Tkl & 1 7= 58 B Ik
FALOEREE & DMEAE A X b & OB HE S Tw
% "'V PROMISE %> SCOT-HEART #E& TIZ, ZEEH)
WREEASEED N B BFIZHBWT, CCTA HEIRMALYE 7 5 —

FACT A5 BE B BZ W RE
(T 980-8574 By JRIFAL 7211 5 2 X AL BENT 1-1)
doi: 10.32182/njcoron.4.003

7 RAHALT 5 2 & T, BB S
T, CCTA HECTEWHLERBEORE DL Do 722 L3
ENTHEY Y, TN TFHOUBRIIHFG L2EEZONT
W5, AFTIE, TROLDIEFyAREE L, CTEHW
BRI L O F-i: (Table 1) °ZFDOEME, 72458
HLRA L O WSS 5.

Il BERAXKIEZ DT

EENRAIKILA 27 (coronary artery calcium score : CACS)
1, EREAE AR WOGEMFEY CT TR RE A RETH
5. BIHREROAKILT T — 27 OREIZOWTHIKLOE
IZCTTEANT TS TEOR Y, EEIREIEO BN
WAL AR OB L UCHESL L7238 CTH 5. CCTA Bty
IZCACS IO HEBITI T LD EB/LTD L. 20240
CCTIA VL R—T 4 ¥ 7 - BEEHOBEEILAT A ¥ 1~ (CAD-
RADS™ 2.0)" i, CACS » L <1 Segment Involvement Score
(SIS), HEFFAMIZ I T, Table 2 D & 9 (ZEBIRTEL D
EREEZEMN T T 52 EREENTW D, Western
Denmark Heart Registry T, CACS |2 X 2 B)RAEILAHEST L
TWBEBHIIEAY F ¥ OTFHRYER R E D - 72 2058
XNTHY P, CAD-RADS ™ 2.0 H1C b 56427515 T4 < Bk
T DMEATOREIG U BEE IR S N TV 5 (Table
3). 7272L, CACS 25#li L TW 2 DXHIKILT T — 27 DA
T, FAHKILT T — 7 EFHIT & T e W TR LB
Tdhb. HIBD SIS & OFlICEVEVAE L 2 HEED H
D, TNLOFLEE LD L) IEVHIT F AL HLET
AT APICELTIE SBOIEFT Y AOERFILIND.

N NAVRITZ—-7

TEENRD 7T — 7 HEILOHMEDOFER D 1 > TH Y,
ROV A7 BENT FT—=713, A ) X7 T F—72 (highrisk
plaque : HRP) EFFIENTW A, ZERIEIZ\ 72 - 72 BE O
R 7T — 7 OWHEIREE VW 7ZEIc B W, ZORKRE 2o
727 v b7 5 — 2121 thin-cap fibroatheroma (TCFA)
RN T ORBEAT LI EAWMESRTEY Y, 2
NSO RIZMENA A=YV 7 TRETE A2 EPHES
NTVBH 27, CCTA TR HN D 7T — 7 DR D i AL
BLMENA A=Y > 7 THW &5 HRP & —8§ 5721
Ti>% L, DIMEAEARY PRAELEET L I EAREN



R K 2022; 4: 5-8

Table 1 CT |2 X 2 BhRAGAL ZFAlli 2

Table2 CAD-RAD™ 2.0 \ZB\F 2ERIL L —F 1 > 7 ¥

% 3 5 4
i 1) il ﬁ% ﬁfﬁ%iég CACS |sIS —
3 T EIRAT IR AL A 3
FEP| EBRERI SR P1 | EIE 1100 |<2 [1#d LZ 2 Bl 7 5 —
R | EURHE (N VR TT—2 P
a5 3l | CAD-RADS AT 101-300 [3-4 [1 # 3 L < ix 2 ficp &t o 7
Segmental Involvement Score (SIS) '¥ 77 )
0 . 5 3B RDOT5— 2
Segmental Stenotic Score (SSS)S) 3 B 3012999 |57 |3 Rele TSt 0 75 — 7
Duke Prognostic CAD index 3 LSBT — 2
CT Leman Score '¥ P4 |15 >1000 |28 2Kid L k3FicLmn 7
CT SYNTAX Score 7 55—
Rl |7 — 18) CACS: coronary artery calcium score, SIS: segmental involvement
! score
Table3 CAD-RAD™ 2.0 I281F 5 5k%2, BIIRMALICIE U2 F < A — X & OHfE3E
HTT)— | KOPAREFE EE XN BNEE EEEIND BEE
CAD-RADS 0 |0% ZL
CAD-RADS 1 [1-24% ZL - PL: G T-OJIE & FRiNSE Itk 2 ZE T 5.
— P2: fERRAT-ORIE & FRi3E L %217 .
— P3, P4 iR R fERE T ORIE & FRIKSERE 24T .
CAD-RADS 2 [25-49% %L - P1, P2: [T ORIE L FRiISE L 1T ).
- P3, P4 i) fERRFDORIE & PRS2 47 ) .
CAD-RADS 3 |50-69% FEREEill — P1-P4: B %GR T OEIE & T YR 2179
- A KA Il 72 E 0 OFEEEOME D EET 5.
— JBIMFEETH D, FRICEYHEZ D IERI T 5 & 9 2 8H
121X CAG # % [ET 5.
CAD-RADS 4 |A: 70-99% A: BERERF D L <13 CAG |- P1-P4: 5 Gl T O IE & TR SRR 21T .
B: LM>50% |B: CAG - A4 P4 VA5 723D O RBEERMATHR D BT 5.
H L <IX3vD
(>70%)
CAD-RADS 5 |100% CAG, BERERFAD L <1334 | — P1-P4: 3 % fabRlld 7 o2 IE & TR SRR 2175 .
7YY T 4 Gl — HA FTA4 VI 5 72 30 ORBEERMATHE D ZET 5.
CAD-RADS N |34~ fig B AL

TWw5. CCTA OFFMiE & CCTA FHtilc oWz BF~ F—
VXY MDIEED 1 OTHBH CAD-RADS™ 2.0 TiE, ZTh b
@D HRP OFF RO FMIT2 2 AR EINTEY, ZOFHR
2 KRETS—2, RKYT747VET V7, spotty
calcification, 7F ) Y7 A D400 EGFhh, D4
DD L 2O LD REAET ST I — 2% HRP L EHK L
Tw3 . Motoyama 13, 1,059 A® CCTA %17 - 7= %
DHIL, WEETS—2, RVF4TVEF) Y IOfRE
SEEIEEHOMEICOWTHAEL, 22000 AEH 57
S— I EATAHBEICBNT, 120FRY LLBFTTRO%
VBB HRTEMIEREREOFEN S Do 122 & 2 HE
LTW5 (222% vs. 3.7% vs. 0.5%)*". PROMISE BRERDH 7
A% 54 TR, 4415 ADOCCTA # ZF BB 2BV T,
HRP @ %2\ E D 2.4%, HRP D& % BHE D 6.4% 12 2 4E R
TRITEA XY M E L2 E@E SR TS P, SCOT-
HEART B0 7 2 % 7 4 Tl&, 1,769 A® CCTA % 5}
HFHIZB VT, HRP DR WHHE D 1.4%, HRP D& 5 B

D 41% (25 SEFTOMMEZED L G OIRIEDS A L7z 2 &
nTw3 Y. ZhosDF—21d—H LT, HRP AN N
FOY R EHEBET LI EEZRL TS, HIOFTR
DHTHRP ELTLED &, 90% L EDEFIIZAD A X
VILEALRVWIEERLTWD. B 1 DD CCTAIZ
BIF% HRP O L LCid, FroBligs MRS %3
LYBIEFTEZVEWD ZERHITSNS ™, CAD-RADS™
2012BWTIE, HRP 243 2 BEIIx LTI, MZEMRE
DEHHh DT, LB ZTFREE (RYFRT R
YY) 2AIRENSHLLB LRAAVELTRERY,
HRP OFT OGN U7 E ke X357 — 7 13% <
SHOTET Y ABEILEENS.

IV. CCTA IC & % BEIAREE(L O+ T £ 5

CCTA 2B 2 EENR 7 5 — 27 i ORI, Bl 256
R EROBIREILDEEADES TR RV EXHIT SR
b, BENSLEHE L W BT THL D O0, £
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B 72 BEA D 72 O T BMEAMK %2 2 W REMEA D 5. Z D720,
FEERIZBWTEHIRBALZ G 572007 7u—F L LT
PR EMHEN L ZEZ 5N D, Table 1 IIRT LI 1S
PE RIS EATAE T 505, WD P E OB
HENTWD. SIS iZ CAD-RADS™ 2.0 T, B HRAEAL & fif
OFMiEE L THAZHER SN TWA FEETH Y, gkt
TAYMEHCT, REORBEIIIPDOLTTI—I0H5
T A Y MNEEARFILIZBDOTHE. 2F), TI—hL
CBWEBIRTHIUEZAITO0THY, XTOXT AT
75— ONHEBHZA T TIZ16127% 5. Min 513 1,127
AD CCTA % 9 \F 72 i BE T BT, SIS T DH
HEHAELTWE Y. 2051 T, SISHEL LR bIFERT
DY AZHEMERHEL, SIS6 LEOBRFZFE SUTFTORET
T A= DY A7 D 84% & 2.5% T A7 NT%H
BLTCHABIHEC) A2 BEP -2 L2 ME LTV,
Segment Stenosis Score (SSS) 1, SIS D7 2 ¥ b+ @iz
MBI X AEAMT (0: FI—2o% 1L, 1:BEHkRE 2:
rhEERERR e, 3 EERRE) % LD O THAH. CAD-RADS
V=T Y TR B R DIRIEFEN D VIG5 TH
), Duke Prognostic CAD index X°, CT Leman Score, CT
SYNTAX Score (&EBINR 75 — 27 DA A, RS20 7%
BFWMLMEL TR a7 ) v 7T 5TETH 5.

V. CTICL2BERT -V ER

CCTA 137 7 — 7 IVEBIIRE R & B2 ), WEEZT TR
77— ZEDIEEIREE DR T 3 WITWIZG5 2 L5 T
& 5. BEIRMIE L BEIRIMER O 7 X 57— a ¥ &AT
W, ZOEGEEEIRT T — 7L LTRD. E5IL7T—7
D CTHIZHEDNTT I — 7R ERT DT L DIEETH 5.
72 & z1E, QAngio CT (Medis Medical Imaging) Cl, CT 1l
23-30-30 HU, low-attenuation plaque ; 31-130 HU, fibro-fatty
plaque ; 131-350 HU, fibrous plaque ; > 350 HU dense calcium
LEFRSNTWVAS, W O0oWisETcEmfb LRk
T—IAMELA RNV M) A7 ERAOBERHE S LT
%. SCOT-HEART iERDH 7 A ¥ 7 4 Tl, &EdBIRHE
BAEED I CCTA 28T b7z 1,769 ADBHITB VT, Hk
fi47FE07 + 01—, KRET7—2 Af (<30 HU 2%
WRETT—7 LERL, KREY 7 — 7 042 Bk 7
T — 7 2ROBRTR LD D) 5%, GHEIED L < IEIEHIE
PLFHED ) 22 FREMELTW . EEk7 5 —
DI =7 BN E LT, MERTOTT—7 DR
WAEBHTE DL LDHIFHN 5. EVAPORATE BT,
INA Y R e BEIIX LT, icosapent ethyl b L 17 T &
Raeph L, #&5Hif4® CCTA T icosapent ethyl 23IEF KL
75— BWMP IR LN b7, 72 PARADIGM
LYARYTIE, #@FIZ2EDLECCTA 2o L7z 2 & 2%
HLEBEREGL, 77— DEAERARA XY OB
WL IN TS, 722 23R8 F 53 AIKILT 7 —
ZORMEMELTWE I EAREATVE Y. ThHo
RERIL, ERACS NARIIR T 7 — 7 25, WWHFEROY a7 —

M —h =l 5 ER, EYHLEORR ORI o]
MR HLZEERLTVSE. —FT, CCTADT S5 —7%
L2 BRICEAT S ECHREICZ > TV ARV OdH
L. BTS00 TH B ZL DV T bz
TIZHBTEBRO 7 X v 5 —3 a v & LT bR
WY, TNTHAKLEOBWEEIRZ: STz LiIFLiIEt
FAVF—=2aVIZIANPAEL, 22T VTHBIEEES %
29, PN Lo TIE30 5 060 H 5. WKk,
Cedars-Sinai Medical Center @ 7" )V — 7'1% deep learning % fii J{|
L7z AT 2% B3 AR CoRMl 2 ge s Lz &L
THY Y, EVRREEHBLESN: 7T — 7 ERALH
BICREhd v, F/2, wERT 7 — 27 ogslbhsn]
BV 7 M7 2730w 2o9d570, feDV 7 M7 T7H
MHOYZ A VT =3 a YERMAO T I — 7 %45 CT i
DEFEMHLTWE 720, FUHGEEZMEHL QLT b ERE
BEL BREIHTN o TWD., ZD720, WEIGH D20
1213l &£ o 7 b7 = 7 T validation 28 FZ 7% - TL 5.
F 2R X B EHAEANO BB D WAL T E v, FRICEIIRN
e CTHHIZ T 7 — 27 O CTHHICO WL, Lk T 57—~
WG DOERMEIEELZ G525 ENHEShTH Y. B
NRINIEED CT DS ERTAE 75 —2DCTED LA 572
B, AT EEAKILT S = 0% 2, KiRETS—2
AL LEHENTLE S, CCTA DOREHRBR ORI % B
e LAEBEREIERLLTWEb00, AELTWS
FEOMREDEN R SICL Y, RSB o AT
K& iR ERH Y, ZHIIEIIRPEE CT HICk X %
WEELZTBY, SBEHRT I —7gmhPE L LT
EEIIRNIE CTEZ o2 a Yy ba— Vil Xh b
2b LNz,

VI. £&8

CCTA IZB1) 2 BYIRMALEAT O EEEIIIE L TIT< b &
ZZbhh. —iT, BHHREICHLTEELRZ L EPHE
DIF 5723 Tid % L, MAICX YRR E Il LTiH#E
ISR DT 508y 2 ETHDH. CCTA 2 & L BIRWEALEE
ICELTZETF Y RAEWMITETWVEH00, EDLHI
BRICKECDT B0 E ) I KREREE L TR T 5.
BFEOA) b, FRAYy MEBFEFZLETELRLIE
FUADERMNEEINS.

A S B LB 4R & FIRRATCE 2o,
X &

1) Maurovich-Horvat P, Bosserdt M, Kofoed KF, et al; The DIS-
CHARGE Trial Group: CT or invasive coronary angiography in sta-
ble chest pain. N Engl J Med 2022; 386: 1591-1602

2) Nagel E, Greenwood JP, McCann GP, et al: Magnetic resonance per-
fusion or fractional flow reserve in coronary disease. N Engl J Med
2019; 380: 2418-2428

3) Maron DJ, Hochman JS, Reynolds HR, et al: Initial invasive or con-

servative strategy for stable coronary disease. N Engl J Med 2020;



4

)

6)

7)

8)

9)

10

=

1)

12)

13

14

15

16

17

)

)

)

)

~

LR R 2022; 4: 5-8

382: 1395-1407

Gulati M, Levy PD, Mukherjee D, et al: 2021 AHA/ACC/ASE/
CHEST/SAEM/SCCT/SCMR guideline for the evaluation and diag-
nosis of chest pain: a report of the American College of Cardiology /
American Heaet Association Joint Committee on clinical practice
guidelines. J Am Coll Cardiol 2021; 78: ¢187-¢285

Haase R, Schlattmann P, Gueret P, et al: Diagnosis of obstructive
coronary artery disease using computed tomography angiography in
patients with stable chest pain depending on clinical probability and
in clinically important subgroups: meta-analysis of individual patient
data. BMJ 2019; 365: 11945

Douglas PS, Hoffmann U, Patel MR, et al: Outcomes of anatomical
versus functional testing for coronary artery disease. N Engl ] Med
2015; 372: 1291-1300

Newby DE, Adamson PD, Berry C, et al; The SCOT-HEART Investi-
gators: Coronary CT angiography and 5-year risk of myocardial in-
farction. N Engl J Med 2018; 379: 924-933

Adamson PD, Williams MC, Dweck MR, et al: Guiding therapy by
coronary CT angiography improves outcomes in patients with stable
chest pain. J Am Coll Cardiol 2019; 74: 2058-2070

Bittencourt MS, Hulten E, Ghoshhajra B, et al: Prognostic value of
nonobstructive and obstructive coronary artery disease detected by
coronary computed tomography angiography to identify cardiovascu-
lar events. Circ Cardiovasc Imaging 2014; 7: 282-291

Williams MC, Moss AJ, Dweck M, et al: Coronary artery plaque
characteristics associated with adverse outcomes in the SCOT-
HEART Study. J Am Coll Cardiol 2019; 73: 291-301

Mortensen MB, Dzaye O, Steffensen FH, et al: Impact of plaque bur-
den versus stenosis on ischemic events in patients with coronary ath-
erosclerosis. J Am Coll Cardiol 2020; 76: 2803-2813

Ladapo JA, Hoffmann U, Lee KL, et al: Changes in medical therapy
and lifestyle after anatomical or functional testing for coronary artery
disease. ] Am Heart Assoc 2016; 5: 003807

Agatston AS, Janowitz WR, Hildner FJ, et al: Quantification of coro-
nary artery calcium using ultrafast computed tomography. J Am Coll
Cardiol 1990; 15: 827-832

Cury RC, Leipsic J, Abbara S, et al: CAD-RADS™ 2.0 2022 Coro-
nary Artery Disease: reporting and data system: an expert consensus
document of the Society of Cardiovascular Computed Tomography
(SCCT), the American College of Cardiology (ACC), the American
College of Radiology (ACR) and the North America Society of
Cardiovascular Imaging (NASCI). J Cardiovasc Comput Tomogr
2022; S1934-5925 (22) 00240-4: doi: 10.1016/j.jecct.2022.07.002
[online ahead of print]

Min JK, Shaw LJ, Devereux RB, et al: Prognostic value of multide-
tector coronary computed tomographic angiography for prediction of
all-cause mortality. J Am Coll Cardiol 2007; 50: 1161-1170

de Aradjo Gongalves P, Garcia-Garcia HM, Dores H, et al: Coronary
computed tomography angiography-adapted Leaman score as a tool
to noninvasively quantify total coronary atherosclerotic burden. Int J
Cardiovasc Imaging 2013; 29: 1575-1584

Papadopoulou SL, Girasis C, Dharampal A, et al: CT-SYNTAX
score: a feasibility and reproducibility study. JACC Cardiovasc Imag-
ing 2013; 6: 413415

18)

19)

20)

21)

22)

23)

24)

25)

26)

27)

28)

29)

30)

31)

32)

Williams MC, Earls JP, Hecht H: Quantitative assessment of athero-
sclerotic plaque, recent progress and current limitations. J Cardiovasc
Comput Tomogr 2022; 16: 124-137

@vrehus KA, Diederichsen A, Grove EL, et al: Reduction of myocar-
dial infarction and all-cause mortality associated to statins in patients
without obstructive CAD. JACC Cardiovasc Imaging 2021; 14:
2400-2410

Burke AP, Farb A, Malcom GT, et al: Coronary risk factors and
plaque morphology in men with coronary disease who died suddenly.
N Engl J Med 1997; 336: 1276-1282

Virmani R, Burke AP, Farb A: Sudden cardiac death. Cardiovasc
Pathol 2001; 10: 275-282

Kashiwagi M, Tanaka A, Kitabata H, et al: Feasibility of noninvasive
assessment of thin-cap fibroatheroma by multidetector computed to-
mography. JACC Cardiovasc Imaging 2009; 2: 1412-1419
Kitagawa T, Yamamoto H, Horiguchi J, et al: Characterization of
noncalcified coronary plaques and identification of culprit lesions in
patients with acute coronary syndrome by 64-slice computed tomog-
raphy. JACC Cardiovasc Imaging 2009; 2: 153-160

Motoyama S, Sarai M, Harigaya H, et al: Computed tomographic an-
giography characteristics of atherosclerotic plaques subsequently re-
sulting in acute coronary syndrome. J Am Coll Cardiol 2009; 54:
49-57

Ferencik M, Mayrhofer T, Bittner DO, et al: Use of high-risk coro-
nary atherosclerotic plaque detection for risk stratification of patients
with stable chest pain: a secondary analysis of the PROMISE ran-
domized clinical trial. JAMA Cardiol 2018; 3: 144-152

Maroules CD, Hamilton-Craig C, Branch K, et al: Coronary artery
disease reporting and data system (CAD-RADS™): inter-observer
agreement for assessment categories and modifiers. J Cardiovasc
Comput Tomogr 2018; 12: 125-130

Williams M, Kwiecinski J, Doris M, et al: Low-attenuation noncalci-
fied plaque on coronary computed tomography angiography predicts
myocardial infarction: results from the multicenter SCOT-HEART
trial (Scottish computed tomography of the HEART). Circulation
2020; 141: 1452-1462

Budoff MJ, Bhatt DL, Kinninger A, et al: Effect of icosapent ethyl
on progression of coronary atherosclerosis in patients with elevated
triglycerides on statin therapy: final results of the EVAPORATE trial.
Eur Heart J 2020; 41: 3925-3932

Lee SE, Chang HJ, Sung JM, et al: Effects of statins on coronary
atherosclerotic plaques. JACC Cardiovasc Imaging 2018; 11: 1475-
1484

Lin A, Manral N, McElhinney P, et al: Deep learning-enabled coro-
nary CT angiography for plaque and stenosis quantification and car-
diac risk prediction: an international multicentre study. Lancet Digit
Health 2022; 4: €256-e265

Takagi H, Leipsic JA, Indraratna P, et al: Association of tube voltage
with plaque composition on coronary CT angiography: results from
PARADIGM registry. JACC Cardiovasc Imaging 2021; 14: 2429—
2440

Stocker TJ, Leipsic J, Hadamitzky M, et al: Application of low tube
potentials in CCTA: results from the PROTECTION VI study. JACC
Cardiovasc Imaging 2020; 13: 425-434



