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Prediction of Obstructive Coronary Artery Disease by Coronary Artery Calcification

Finding on Low—dose CT Image for screening of lung diseases: Compared with Calcium
Scoring CT
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Abstract

b

To compare between calcium scoring CT (CSCT) and Low-dose CT (LDCT) image finding
for coronary artery calcification (CAC) in screening of lung disease by MDCT. A total of 61
subjects who retired-workers exposed to inorganic dust were performed LDCT and CSCT by
using a MDCT scanner on the same day, after be approved by the institutional review board,
and obtaining the written informed consent from all subjects. LDCT images were read for
detecting lung diseases as well as CAC by a experienced chest radiologist, then the subjects
were divided either the positive group with CAC or the negative group without it. The CSCT
was used to quantify and detect the presence of calcification in the coronary artery, and score
of CAC calculated by using a Rapidia software (ver 2.8). In all coronary arteries, calcium score
of positive group was higher better than that in negative group, especially in the total calcium
(13.7 vs. 582.9, p=0.008) and the left anterior descending artery (3.2 vs. 249.0, p=0.006). CAC
findings between CSCT and LDCT image were showed excellent agreement in cut-off point
100(K-value=0.80, 95% CI=0.69-0.91) from total calcium score. CAC findings on LDCT images
showed the higher relation with CSCT. Therefore, the obstructive coronary artery disease could
be predicted by CAC on LDCT images for screening of lung diseases.
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H 1. Scanning parameters of LDCT and CSCT

Parameter LDCT CSCT
kVp 120 120
mAs 30 55
ECG Ungated Gated
DLP (mGyXcm)* 73.6+4.55 47.3%4.60
ED (mSv)' 1.25+0.08 0.80+0.08
Thiin (mm) 2/1 3/24
Scan range Llé?fp??aegr;() ca?gigr;aat:ex

LDCT : Low-dose CT. CSCT : Calcium scoring CT. ECG :
Electro— cardiographic triggering. ED : Effective dose. Th/In :
Thickness/Increment. * : Dose length product. ' : DLP x0.0
17(chest constant).
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H 2. Finding distribution confirmed on low—dose CT

image
N=51
Finding No %
Pneumoconiosis nodule 25 49.0
Coronary artery calcification 19 37.3
Atelectasis 14 27.5
Emphysema (bullag)* 11(5) | 21.6(9.8)
Inactive tuberculosis 10 19.6
Fibrotic change 6 11.8
Granuloma 2 3.9
Bronchiectasis* 2 3.9
Other' 5 9.8

* : Pneumoconiosis complication, ' : Stones in gall bladder,
calcification and cyst in liver, lipoma at abdominal wall, mass
at tail of pancreas

2. MMEF CTEA Y} M3|5t4=X| CTHAIOIA A
3|stazo] mME Uety
AA g CTH I A Miﬁ
3% CTHA A 233}

H 3. Demographics comparison according to coronary
artery calcification finding in low—dose CT and
calcium scoring CT

Low-dose CT Calcium scoring CT
Parameter | Negative | Positive Pyl | | 100 [ >100 |,
(n=42) | (n=19) (n=45) | (n=16)
Age | 588 | 64.0 59.0 | 64.5
(vear) | +7.4 | +80 | 018 || 273 | +g3 | O1°
DED | 192 | 188 19.0 | 19.1
(vear) | +81 | =70 | B7 || +80 | +72 | 968
S’I},}zﬁer 881 | 895 | 1.000 | | 889 | 87.5 | 1.000
cwp'| 571 | 789 | 101 || 556 | 87.5 | 022

Continuable variables were analyzed by Independent t-test,
and Chi—-squere test for categorical variables. DED
Dust—exposed duration. CWP : Coal workers pneumoconiosis.
* @ Current or Ex-smoker. ' : Profusion>0/1
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H 4. Comparison of calcium score in each coronary
artery according to calcification fin dings of
low—dose CT

Low-dose CT
Coronary artery Negative Posiive | P-values
(n= 42, 68.9%) | (n= 19, 31.1%)
Total calcium 13.7£30.7 582.9+826.1 .008
Lt-main 0.9+4.8 7.8%+20.4 162
LAD 3.2+10.6 249.0+342.9 .006
CRX 6.1+£22.6 42.5+97.7 126
RCA 3.5*+11.6 283.7+590.8 .053
Lt-main : main left coronary artery, LAD : left anterior

descendingartery, CRX : left circumflex artery, RCA : right
* 1 Independent t-test

coronary artery.

J% 1. A 71-year old man with dust—exposed
duration of 30years. Axial low—dose CT
images reveal the severe calcification
in the left anterior descending artery
with calcium score of 472.2 (A, white
arrow) and in the right coronary artery
with calcium score of 2125.6 (B, arrow
head).
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H 5. Agreement of calcium scoring CT and low—dose
CT for coronary artery calcification finding

Total calcium score K-valuex SE 95% Cl
1 0.56 0.04 | 0.47-0.64
50 0.78 0.05 | 0.67-0.88
100 0.80 0.05 | 0.69-0.91
400 0.45 0.05 | 0.35-0.55

SE : standard error, Cl : confidence interval. * : k-value<0
.20=poor, 0.21-0.40=fair, 0.41-0.60=moderate, 0.61- 0.80=g
ood, 0.81-1.00=excellent

Low-dose CT
100

[ Negative EPositive

(%)

Low Moderate High Very high

38 2. Relationship between Low-dose CT
finding and obstructive coronary artery
disease risk (OCAD risk). OCAD risk is
classified into four groups from total
calcium score as follows: low=0-10,
moderate=11-100, high= 101-400,
very high=over 400. Statistical analysis
was performed by linear by linear
(p=.000).
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