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CT Coronary Angiography Using Multidetector Computed Tomography in Coronary
Artery Disease : A Comparative Study to Quantitative Coronary Angiography
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Cardiovascular Center, Department of Internal Medicine, College of Medicine, Ewha Womans University,
Seoul, Korea

ABSTRACT

Background and Objectives : The purpose of the present study was to investigate the diagnostic accuracy of
coronary stenoses in patients with ischemic heart disease using multidetector CT coronary angiography
(MDCT) in the assessment of coronary artery disease. Subjects and Methods : Forty-three patients (49-72yrs)
undergoing conventional coronary angiography (CCA) were included in this study. All patients were preme-
dicated with oral propranolol, 40-80 mg, to achieve an acceptable heart rate of less than 65 bpm, 1hr before
the MDCT. All coronary arteries, including the distal segments and side branches, were assessed with
respect to assessability and the presence of significant stenosis (>50%) and the results compared with those
of CCA. Results : Of the 645 coronary artery segments scanned, 540 were assessable (84%). A total 44 signi-
ficant stenoses were detected by CCA and 49 lesions by MDCT. The overall sensitivity and specificity were
77 and 97%, respectively. The overall accuracy for the LAD, RCA and LCX was 94, 98 and 95%, respectively,
and there were no differences in the accuracies in each vessel. The sensitivity in the proximal segments was
much higher than in the distal segments. A total 15 segments were overestimated by the MDCT due to
calcification and the small vessel size. Conclusion : MDCT, with improved spatial and temporal resolutions,
and pre-treated with oral beta-blocker, permits the detection of coronary artery stenoses with a high degree
of accuracy. (Korean Circulation J 2004; 34(12):1167-1173)
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Multidetector Computed Tomography(MDCT) scan pro-
tocol

16—slice MDCT (SOMATOM Sensation, Siemens
Medical System, Germany) & ©]83}], A=7] & =
2 12X0.75 mm, ZIEZ] 34 A]ZHgantry rotation
time) < 420 ms, 360% & 9 table ols&%EE 2.8
mmE HAE FEE shaA Bl 18G 71
& o]&3to] et M oR 80 mLe Hlole/d 2%
A (Omnipaque 300 ; Nycomed, Cork, Ire-land) & %
F 4 mLe] HEE F4staL o]ojx] 20 mLe] A 2]
QT 24 mLY) FER TS AAThEel
bolus tracking2 15} 100 HU (Hou-sefield Unit)
= Ao RNE 62 T QS 7] ARG, &
F78A] sfell Hs e A7 SH PSS A3k

Table 1. Baseline characteristics of study patients (n=43)

Age (year) 56+£11.15
Male (%) 30(70%)
Stable angina 8(19%)
Unstable angina 24(56%)
Acute Ml 4( 9%)
Old MI 7(16%)
Risk factor
DM 12(28%)
Hypertension 21 (49%)
Smoking 15(35%)
Hyperlipidemia 26(60%)
Body mass index (kg/m2) 24.48+25

MI: myocardial infarction, DM: diadetes mellitus
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Fig. 1. Segmental anatomy of right coronary artery, and
left coronary artery with left main, left anterior descen-
ding, and left circumflex according to American Heart
Association (Quoted from Kopp, et al ). RCA: right
coronary artery, LM: left main coronary artery.
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Table 2. Diagnostic accuracy of MDCT in diagnosis of
coronary artery stenosis according to the vascular terri-
fory

All evaluable

LAD LCX RCA
segments
Segments (n) 540 216 180 144
Lesions by
CCA (n) 44 20 14 10
Lesions by
MDCT (n) 49 AL
False positive 15 10 4
(n) 1
Sensitivity (%) 77 85 64 80
Specificity (%) 97 95 98 99
PPV (%) 69 63 69 89
NPV (%) 98 98 97 99
Accuracy (%) 95 94 95 98

CCA: conventional coronary angiography, MDCT: mul-
fidetector computed tomography, PPV: positive predi-
ctfive value, NPV: negative predictive value, LAD: left
anterior descending artery, LCX: left circumflex artery,
RCA: right coronary artery
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Table 3. Diagnostic accuracy of MDCT in diagnosis of
coronary artery stenosis according to the vascular posi-
fion

Proximal Mid Distal
segments* segments* segments*

Segments (n) 144 108 288
Lesions by CCA (n) 14 13 17
e, ow o om v
False positive (n) 5 4 6
Sensitivity (%) 100 69 65
Specificity (%) 96 96 98
PPV (%) 74 69 65
NPV (%) 100 96 98
Accuracy (%) 97 93 96

CCA: conventional coronary angiography, MDCT: mul-
fidetector computed tomography, PPV: positive predic-
five value, NPV: negative predictive value, *: proximal,
mid & distal segments were defined as below (Fig. 1).
Proximal segment: 1,5,6,11. Mid segment: 2,7,12. Distal
segment: 3,4,8,9,10,13,14,15
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Table 4. Causes for false positive results in the coronary
segments

Coronary artery Calcification Small vascular diameter

LAD (n=10) 9 ( 90%) 1(10%)
LCX (n=4) 1( 25%) 3(75%)
RCA (n=1) 1 (100%) 0( 0%)
Overadll (n=15) 11 ( 73%) 4(27%)

LAD: left anterior descending artery, LCX: left circumflex
artery, RCA: right coronary artery

Fig. 2. Patient with minimal left anterior descending artery lesion. A: curved multiplanar reconstruction shows significant
stenosis at LAD with calcification (arrow). B: cross section of involved vessel. Calcification with soft tissue plaque
consist of the lumen. Lumen is narrow (arrow). C: however, conventional angiography shows minimal LCA lesion.
This false positive finding of MDCT is due to heavy calcification of vessel (arrow).
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