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- Abstract |

espite several limitations, multidetector CT (MDCT) such as 64—slice scanner recently

draws attention as the first—line test for the evaluation of chest pain or as a complementary
test in patients with equivocal stress test results due to its high negative predictive value and high
sensitivity and specificity. In addition, MDCT has the potential as a screening test in asymp-
tomatic patients with a high risk of coronary artery disease. However, the evaluation of in—stent
restenosis by MDCT is not infrequently challenging by artifacts caused by metal, especially in
smaller stents. In this review, the author will discuss the role of MDCT in patients with suspected
coronary artery disease and highlight cardiac MDCT as an emerging diagnostic tool in a routine
clinical practice.
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MDCT Angiography and Coronary Artery Disease

Figure 1. A 52—year—old man with atypical chest pain, but normal treadmill test. (A) Cardiac MDCT shows tight discrete stenosis (90%) at
proximal LAD and os area of 1st diagonal branch (arrow). (B) Conventional coronary angiography reveals tight stenosis at the
same area (arrow) and is very well correlated with cardiac MDCT
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(occlusion length)ﬂ ALY Table 1. Current application of Cardiac MDCT in a clinical context (Reference from 26).
}1\:115} ﬁﬂﬂ(severe calcifi- Indications Class* Level of Evidence*
cation)7} Q= A= odalA Assessment of Obstructive Disease in Symptomatic Patients lla B
: ] L = Work —up of known or suspected coronary anomalies lla C
Ao AR MDCT+ #d-5 Follow — up after bypass surgery b C
o] 3%} ¢]A Q] | A Zo] g.g Follow — up of percutaneous coronary intervention 1l C
_ Asymptomatic Persons as Screening Test for Atherosclerosis ] C
H o] 3|3l e 7| 3
-] Mglst H=rt 57t 7t Assessment of non— calcified plaque 1l C
Satma A% A gakska) A
© O} ]E b ‘j] o= ]_ b * AHA evidence —based scoring system
49 ARAGE A= %
L23]t}H9) Table 2. Appropriate indication of Cardiac MDCT for the evaluation of coronary artery in a clinical
) context (Reference from 26).
Indications* Median Score*
4, =8 23l ST _ _ _ _
Detection of CAD: Symptomatic— Evaluation of Chest Pain Syndrome 7
(Acute Coronary Syndrome) - Intermediate pre—test probability of CAD
B B - ECG uninterpretable OR unable to exercise
644 MDCT9] =4} ¢ . |
Detection of CAD With Prior Test Results — Evaluation of Chest Pain 8
7 34 559 3 a3t o Syndrome
1) ” Y - Uninterpretable or equivocal stress test (exercise, perfusion, or stress echo)
olo] t=ml v _
2 diE HHE(aortic dissec Detection of CAD: Sym ptomatic— Acute Chest Pain 7
tion), M AZ(pulmo-nar - Intermediate pre—test probability of CAD
)) I e (p Y - no ECG changes and serial enzymes negative
: ol L]
thromboembolism) % w78 Detection of CAD: Symptomatic— Evaluation of Intra- 9
Tl =& Cardiac Structures
& S (acute coronary - Evaluation of suspected coronary anomalies
syndrome)g gl H7}s Structure and Function— Morphology 7
- Evaluation of coronary arteries in patients with new onset heart failure to
T U = e ("Triple rule assess etiology
—out’ ) (Fi A & . L .
out )(F1gure 9, wEbA * Appropriate Indications (Median Score 7—9)
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Table 3. Uncertain Indication of Cardiac MDCT for the evaluation of coronary artery in a clinical context (Reference from 26).
Indications* Median Score*
Detection of CAD: Symptomatic— Evaluation of Chest Pain Syndrome 5
- Intermediate pre—test probability of CAD
- ECG interpretable AND able to exercise
Detection of CAD: Symptomatic — Acute Chest Pain 5
- Low pre—test probability of CAD
- no ECG changes and serial enzymes negative
Detection of CAD: Symptomatic— Acute Chest Pain 6
- High pre—test probability of CAD
- no ECG changes and serial enzymes negative
Detection of CAD: Symptomatic— Acute Chest Pain 4
- "Triple rule out”—exclude obstructive CAD, aortic dissection, and pulmonary embolism
- Intermediate pre—test probability for one of the above
- ECG/no ST—segment elevation and initial enzymes negative
Detection of CAD: Asymptomatic (Without Chest Pain Syndrome) 4
- High CHD risk (Framingham)
Risk Assessment: Preoperative Evaluation for Non— Cardiac Surgery 5
- Intermediate perioperative risk
Detection of CAD: Post PCl— Evaluation of Chest Pain Syndrome 5
- History of percutaneous revascularization with stents
Detection of CAD: Post CABG — Evaluation of Chest Pain Syndrome 6
- Evaluation of bypass grafts and coronary anatomy
Structure and Function— Evaluation of Ventricular and Valvular Function 4
- Evaluation of LV function following myocardial infarction OR in heart failure patients
- Patients with technically limited images from echocardiogram
* Uncertain Indications (Median Score 4—6)
gated smm ool B 17 R AFGuune] FAVF 8 FHAO| BEW LT B0l M MHAA
140mm ©J3}e] A 2~ EU Az 552 Hrp7} 75 (Screening Test for Asymptomatic Patient with Risk Factor)
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g5uls) BE Alo]2 gEuo] AU A FF W 3he] 2r]xieke FA BB 237 A4S 71 119)
FAVE 7Fsete], MDCTE B5ue) FAAR ololdw  Fe] Baeld 27 oPg 93 83 ARAARAe)
olelet tfRBTe] BAE YAHoR FelF F otk ThsAdel Itk
o] Sl 53] A Agke] HAETE =2 T ot Lde) k)
o] ool BT FUFE FFa 2% G wol T FE WAFNA 19 FL 9lo] MDCTE F-8
2 A4 718 AHAEE MDCTE o]83bd Ztho] 4ot g AP o =t R QIek(22, 23), B3 A E
(20,21), AHQ] e dAZF=ol|x Ho| e 7| ol|A] LAz At (Left bundle branch block)S 7R F
o] G} ek A%, B2 98] MDCTE 83514 54 Aol MDCTE $ol@ 95 F2ho] )2 vl

= tll -8-5tTH24).

AT 4 ol

istolAteislxl 123



120~1 2658 2|4 ¥ 2006.2.126:25 PMH°[ %124 NQ3 InPut

Choi SI

)
N,
il
|
=
i
:qt:
N
poy
O
Lru .
N,
=
i,
£
[\)
N}
k=)
T
_0&
ek
o>"
o> Mo

dgto]| QA= E Falol| Qlof 7]Ee] HHGHQ ey
- SPECT 53} ¥ w3}e] v|w
o

“
A 20 2k AL Ho il 9= MDCTE 940 2 “first—

M= AAe} Halst
of Alggh FA ol efFehA gl 7154 Hrks g 4 3l
TH28 ~ 30). Lefu} o]dl] SbA 4 4-8-& ShHstr] ¢
A= MDCTY 44 2 b4, sHAIES W3] o]slfsiaL

olof] thal W A7} MY Eojol st} AEF 0 & MDCT
— AEZR] 7|E WA tjEo] £ v At e F Q] &
ZF B ool 2} ksl 75 A AALE A3t Al Ao,
O g2 oo 2 Hjekx o g Tl Hlo|t,

1. Leschka S, Alkadhi H, Plass A, Desbiolles L, Grunenfelder J,
Marincek B, Wildermuth S. Accuracy of MSCT coronary angio-

graphy with 64—slice technology: first experience. Eur Heart
2005;26:1482-1487.

2. Raff GL, Gallagher MJ, O'Neill WW, Goldstein JA. Diagnostic
Accuracy of Noninvasive Coronary Angiography Using 64—
Slice Spiral Computed Tomography. J Am Coll Cardiol 2005;
46:552-557.

3. Mollet NR, Cademartiri F, van Mieghem CA, Runza G, Mc-
Fadden EP, Baks T, Serruys PW, Krestin GP, de Feyter PJ. High—
resolution spiral computed tomography coronary angiography

in patients referred for diagnostic conventional coronary angio-
graphy. Circulation 2005;112:2318-2323.

124 VDCTZEY Y2 02T HSURISIO| A2l

10.

11.

12.

13.

14.

. Herzog C, Britten M, Balzer JO, Mack MG, Zangos S, Acker-

mann H, Schaechinger V, Schaller S, Flohr T, Vogl TJ. Multi-
detector—row cardiac CT: diagnostic value of calcium scoring
and CT coronary angiography in patients with symptomatic,
but atypical, chest pain. Eur Radiol 2004;14:169-177.

. Schmermund A, Erbel R. Non—invasive computed tomogra-

phic coronary angiography: the end of the beginning. Eur
Heart J 2005;26:145-1453.

. Garcia MJ. Noninvasive Coronary Angiography: Hype or New

Paradigm? JAMA 2005;293:2531-2533.

. Hoffmann U, Moselewski F, Cury RC, Ferencik M, Jang IK,

Diaz LJ, Abbara S, Brady TJ, Achenbach S. Predictive value of
16—slice multidetector spiral computed tomography to detect
significant obstructive coronary artery disease in patients at
high risk for coronary artery disease: patient—versus segment—
based analysis. Circulation 2004;110:2638-2643.

. Mollet NR, Cademartiri F, Nieman K, Saia F, Lemos PA, Mc-

Fadden EP, Pattynama PM, Serruys PW, Krestin GP, de
Feyter PJ. Multislice spiral computed tomography coronary
angiography in patients with stable angina pectoris. J Am Coll
Cardiol 2004,43:2265-2270.

. Mollet NR, Hoye A, Lemos PA, Cademartiri F, Sianos G, Mc-

Fadden EP, Krestin GP, Serruys PW, de Feyter PJ. Value of
preprocedure multislice computed tomographic coronary an-
giography to predict the outcome of percutaneous reca-

nalization of chronic total occlusions. Am J Cardiol 2005;95:
240-243.

White CS, Kuo D, Kelemen M, Jain V, Musk A, Zaidi E, Read
K, Sliker C, Prasad R. Chest pain evaluation in the emergency
department: can MDCT provide a comprehensive evaluation?
Am J Roentgenol 2005;185:533-540.

Ghersin E, Litmanovich D, Dragu R, Rispler S, Lessick J, Ofer
A, Brook OR, Gruberg L, Beyar R, Engel A. 16—MDCT coronary
angiography versus invasive coronary angiography in acute
chest pain syndrome: a blinded prospective study. Am J
Roentgenol 2006;186:177-184.

Dorgelo J, Willems TP, Geluk CA, Ooijen PM, Zijlstra F,
Oudkerk M. Multidetector computed tomography—guided
treatment strategy in patients with non—ST elevation acute
coronary syndromes: a pilot study. Eur Radiol 2005;15:708-
713.

Hoffman U, Pena AJ, Moselewski F, Ferencik M, Abbara S,
Cury RC, Chae CU, Nagurney JT. MDCT in early triage of
patients with acute chest pain. Am J Roentgenol 2006;187:
1240-1247.

Herzog C, Dogan S, Diebold T, Khan MF, Ackermann H,
Schaller S, Flohr TG, Wimmer—Greinecker G, Moritz A, Vogl
TJ. Multi—detector row CT versus coronary angiography:

preoperative evaluation before totally endoscopic coronary
artery bypass grafting. Radiology 2003;229:200-208.



120~1 2658 2|4 ¥ 2006.2.126:25 PMH°[ %125 NQ3 InPut

15.

16.

17.

18.

19.

20.

21.

22.

23.

24,

Falk V, Mourgues F, Adhami L, Jacobs S, Thiele H, Nitzsche
S, Mohr FW, Coste—Maniere E. Cardio navigation: planning,
simulation, and augmented reality in robotic assisted endos-
copic bypass grafting. Ann Thorac Surg 2005;79:2040-2047.

Gilard M, Cornily JC, Rioufol G, Finet G, Pennec PY, Man-
sourati J, Blanc JJ, Boschat J. Noninvasive assessment of left
main coronary stent patency with 16—slice computed tomo-
graphy. Am J Cardiol 2005;95:110-112.

Gaspar T, Halon DA, Lewis BS, Adawi S, Schliamser JE,
Rubinshtein R, Flugelman MY, Peled N. Diagnosis of coronary

iIn—stent restenosis with multidetector row spiral computed
tomography. J Am Coll Cardiol 2005;46:1573-1579.

Gilard M, Cornily JC, Pennec PY, Le Gal G, Nonent M, Man-
sourati J, Blanc JJ, Boschat J. Assessment of coronary artery

stents by 16 slice computed tomography. Heart 2006;92:58-
61.

Van Mieghem CA, Cademartiri F, Mollet NR, Malagutti P,
Valgimigli M, de Feyter PJ, et al. Multislice spiral computed
tomography for the evaluation of stent patency after left main
coronary artery stenting: a comparison with conventional
coronary angiography and intravascular ultrasound. Circulation
2006;114:645-653.

Manghat NE, Morgan—Hughes GJ, Marshall AJ, Roobottom
CA. Multidetector row computed tomography: imaging con-
genital coronary artery anomalies in adults. Heart 2005;91:
1515-1522.

Kim SY, Seo JB, Do KH, Heo JN, Lee JS, Song JW, Choe YH,
Kim TH, Yong HS, Choi SI, Song KS, Lim TH. Coronary artery
anomalies: classification and ECG—gated multi—detector row
CT findings with angiographic correlation. Radiographics 2006;
26:317-333.

Schuijf JD, Bax JJ, Jukema JW, Lamb HJ, Vliegen HW, van
der Wall EE, de Roos A. Noninvasive evaluation of the coro-
nary arteries with multislice computed tomography in hyper-
tensive patients. Hypertension 2005;45:227-232.

Schuijf JD, Bax JJ, Jukema JW, Lamb HJ, Vliegen HW, Salm
LP, de Roos A, van der Wall EE. Noninvasive angiography and
assessment of left ventricular function using multislice com-
puted tomography in patients with type 2 diabetes. Diabetes
Care 2004;27:2905-2910.

Ghostine S, Caussin C, Daoud B, Habis M, Perrier E, Pesenti—
Rossi D, Sigal—Cingualbre A, Angel CY, Lancelin B, Capderou
A, Paul JF. Non—invasive detection of coronary artery disease

i

MDCT Angiography and Coronary Artery Disease é

25.

20.

27,

28.

29.

30.

in patients with left bundle branch block using 64—slice com-
puted tomography. J Am Coll Cardiol 2006;48:1929-1934.

Kondo C, Mori S, Endo M, Kusakabe K, Suzuki N, Hattori A,
Kusakabe M. Real—time volumetric imaging of human heart
without electrocardiographic gating by 256—detector row com-
puted tomography: initial experience. J Comput Assist Tomogr
2005;29:694-698.

Budoff MJ, Achenbach S, Blumenthal RS, Carr JJ, Goldin JG,
Greenland P, et al. Assessment of CAD by cardiac computed
tomography: a scientific statement from the American Heart
Association Committee on Cardiovascular Imaging and Inter-
vention, Council on Cardiovascular Radiology and Intervention,
and Committee on Cardiac Imaging, Council on Clinical Car-
diology. Circulation 2006;114:1761-1791.

Hendel RC, Patel MR, Kramer CM, Poon M, Hendel RC, Carr
JC, et al. ACCF/ACR/SCCT/SCMR/ASNC/NASCI/SCAI/SIR
2006 Appropriateness Criteria for Cardiac Computed Tomo-
graphy and Cardiac Magnetic Resonance Imaging: A Report
of the American College of Cardiology Foundation Quality
Strategic Directions Committee Appropriateness Criteria
Working Group, American College of Radiology, Society of
Cardiovascular Computed Tomography, Society for Cardio-
vascular Magnetic Resonance, American Society of Nuclear
Cardiology, North American Society for Cardiac Imaging,
Society for Cardiovascular Angiography and Interventions, and
Society of Interventional Radiology. J Am Coll Cardiol 2006;
48:1475-1497.

Berman DS, Hachamovitch R, Shaw LJ, Friedman JD, Hayes
SW, Thomson LE, Fieno DS, Germano G, Slomka P, Wong
ND, Kang X, Rozanski A. Roles of nuclear cardiology, cardiac
computed tomography, and cardiac magnetic resonance: as-
sessment of patients with suspected coronary artery disease
J Nucl Med 2006;47:74-82.

Berman DS, Hachamovitch R, Shaw LJ, Friedman JD, Hayes
SW, Thomson LE, Fieno DS, Germano G, Wong ND, Kang X,
Rozanski A. Roles of nuclear cardiology, cardiac computed
tomography, and cardiac magnetic resonance: Noninvasive
risk stratification and a conceptual framework for the selection
of noninvasive imaging tests in patients with known or sus-
pected coronary artery disease. J Nucl Med 2006:47:1107-
1118.

Chang HJ, Choi SI. Era of Multimodality Imaging: Where do
we stand? Korean Circulation J 2006;36:717-722.

CHetolArg 2l K|

Sy
(=]

125



12 0~1 265 M

_EH MY 2006.2.126:25 PMI°[ %126 NQ3 InPut 4$7

Choi SI

Q Peer Reviewer Commentary

ZlZ 106437 L2l 2=s8o] HME0| QU 4—slice MSCTZEEH AJA
CT(muln —detector or multi—slice CT, MDCT or MSCT)9Q] = XS %E‘Sh_ UCt Ol o= o M2 HUKWEFJ-P H I*I'Léf

=S &2 Astis MG S 4~ Q= Ves gl Z1o=2 oM EICH
O|El_1of HHIHS N HO JgIDI f_’ EI:o|' |:||7cl/\I-IO| I:IH:HE J_}EEIHO O#A@}éP _/lﬁ ol EIE%I_H:h = h-_'?_g _7jc_|_:L O IAFA Elgm C g %7}8}

=L L = MO = — oo 1
1 = multi-detector coronary CT scan(MDCT)Q] &Rl MESES 2|60 MMt QICt,
64-slice MDCTZ 0[&¢f 222 Sil=2 2aX0! HsM ATzt H|wsi Ha g2io| TIHo|| U0 79 ~99%2| BIZ:
Q} 94~ 98%2] E0|=E EF1 QICt ESt RE 9JHO| MY n=542)E S&ist Zut HA| =2 ZE(91%)2F E0|=(96%)E &

|i 7—|2 ok A oI[f
Ol2et <ot ¢4t A= HiHCe = MDCTE Olg¢et H|EEMP! a5 2Ps2 UMK o= 0f 20t Eg7|50| A =
1 ol =2 2M o|==(negative predictive value)E 2HZ 9|6t =M SIS HiXche ol =2 7|0 5t ULt =
al

Ho
r
III

=
O[2{ot Be7|Es Solt HsMER| 2[R10] § 71'—# 0| HHHO[X] 2 82 HsUiets HHIﬂoWI Floll Sol 0[8==
420N HsUiets dVicke /e 7*AK0HO|§ JAL treadmill test, £t AASTIAANNAM 2S5 = S0] HFH0]
Xl oM 2{ed2eI0] U= 2XI0M 2°10| ERer 3 S0 RSl
Di Mario &2 &&0| 1 H#5MEete| SUiX| 0l f[gells 7K1 e &858 flgdt &XiEs S oIRlE I 54%2| &
=0 MDCTOIM melot HsZe0] glies iR, 0[2fet XoM= 2 8Rer daX MUY tidl MDCTL| RE¢t &IH
X 7IXIE SRiCE S5l 0] 7|2 Yaes HsMAEe| Visd0] H2 SN 2 59 tE=2AM SEtieis XA
Lt S5E9| a0l &ot= 2XS0M S| F7E Mok ol /REoICt st 11 20 =2 =20l 85|12 U= Hith
= MDCT= 1 efH ME0| 02 ZoX| U=d| o2 &0 7[EQ] LsUWER0| U= 29| xl= A=z Mz T, So| 2

.: m9 rIF
bl

o}
DIES AHEH BRIIM BESS SASIS AR URF MHZNZ T 2 4 UACH
12 520 S0l Al B Srrolk 250 25162 Wex| 10£510 7kt 540l Sl B% 64-slie MDCTE N2t
8 Ul 96%2] 2 SOl==Af 014 Halol B BiKIBICh & Ci2 $E 16 slice MDCTS 0183i0f oflo] 252 &
SeazM ABIES Mejsh 2230| BiXlS tﬁg_i AN ZNES o AN TSY KHSS SAO) AYS 2ot AHE SAIS

100%2] E0|==2M HixsIRCE 12t = E‘—ErOﬂH X[&et dith= Ofx] AHIE LY XHSHAIS 'EfofL A2 1 g7 BoJRICt,
1

-

2 4G K2 3 O A2 HoF= MDCTL E40| Z2ET ol E6| Malstz|X| 42 Fef dativulnerable
plaque)Q] Helot X0 efs te2 A Yl 10| 0|20{Z&! ™2fo|ct

MDCTE 0[Zs! S Ja7[Hol sty

TR 2 CEH UM LE0(2t & 2 Q)T CTO| W 95 HIARMZFS 14 7mSVEAM ZE0HRSEL0| 5 6mSVoll HIH 28 0AL
O|c}, ZajLt TAIMQl RS YAK =20t Hlweh = GIOH YAMY 20 2fet BMo| &F & Alt 2= 282 0.07%,
0.0Z%EH CT7} 3 Ofaf =Lt oFX|2H EEA HSUMAH=|Mz HAK = 2[9| EIAQI MZIsh WK ILalsto] Al ¢
=7 0.13% 01l EotH 0= CTEL 236[3 < 267t =0 222 Tl SEet HIS Eﬂ}i = 1|7%*O£ I'_Ei

MEHSH= O“ﬂ CT AR AR k=55 &0|= ==H0| AILKEOOF ot 64-slice CTOIM oY 57

ofH 37%7IX|, YA LAt MUYS HFH 64% 71K Gl & Mot Qo] HAK === H=
MDCTZ} 0421 HolA Di=AQ1 TIEA =07 = of, oM O geids Yellole +~&l 222 ES
20[ LA = HA| 767 | M2z ZX(0[|0H Ol2fet ZXIS0] tisll = &HI2 Vs Z2E22| Mi-tds St 2210] 2+
=ICt,

2 E

= twe MDCTE| HO s Sstaete] TEH UMM w2 S0|=8 dooil Ul 5| gxld 28 = Ot

o HO|2r MMy 7[gel TEHO| teiME Sigstl Ut L ARIE L XHA0[L gd s St (acute coronary

syndrome)it HE0| L= F|of Aeffte] TE 52| HulM %oz JisH eIt Hs e+ =it

ol ez Sos UEHX| tie S8k sUMEee] 278t 1 X=of M2 OFr EEX| o2 oEio|H =4 2Ent

CHER S+ Sef B2 A=/t ER310 SHA [ BENCR 0] GV g2 gf= el #5M 2Feel U2 FEs iy A
o= OldEH, G2 MEHoME O M2 ARSI T k=0 MEsH s Fys HSoi & A2 O=Ert,

126 MDCTZEY =Y2S 0|2F HSURISIO| A2l



