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Evaluation of Coronary Artery Calcification by Ultrafast CT
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A preliminary study was performed to determine whether ultrafast computed tomography
(UFCT) is useful as a noninvasive screening examination for predicting coronary artery disease (CAD).
UFCT was used to detect coronary artery calcification in 31 patients with angina pectoris (AP)
without myocardial infarction. Except for six patients with vasospastic AP, 22 out of 25 patients had
detectable calcification in at least one vessel.

SVD, DVD and TVD were detected in six of nine patients (67%), seven of seven (100%) and nine of
nine (100%), respectively. Based on the findings of coronary calcification by UFCT, the sensitivity,
specificity and predictive accuracy of angiographically significant stenosis (>75%) were 94%, 71% and
78% for all branches, respectively. The calcification score for vessels with significant stenotic lesion
(n=48) was statistically higher (p<<0.01) than that for vessels without stenotic lesion (n=45).

In conlusion, UFCT appears to be useful noninvasive screening examination for detecting CAD,
although a prospective study in a large number of patients will be necessary to establish the value of

this new method more reliably.
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Table 1 clinical materials

SVD 1 9 cases
DVD . 7 cases
TVD 9 cases
vasospastic AP (VASQ) : 6 cases
Total © 31 cases

mean age : 6210 male/female : 25/6

SVD: Single Vessel Disease
DVD: Double Vessel Disease
TVD: Triple Vessel Disease
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[Data Analysis]
(1) Qualitative evaluation
positive or negative
(2) Quantitative evaluation
measurement of calcified lesion at each level
(a) calcified lesion area (b) peak CT number

peak CT # range Density score
100--130 0
130~-199 1
200~-299 2
300~-399 3
=400 4
v
A (mm?) D
!
3 A+ D (summation of all level)
i

calcification score=(ZA * D)/n (n: number of lesions)

Fig. 1 Data Analysis by UFCT
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Fig. 2 Case Presentation. 55y.0. male, Single Vessel Disease
a. 20 contiguous unenhanced slices by UFCT following arrow (—) (scar time 100
msec, slice thickness 3mm, slice interval 3mm) («-: coronary calcification of left
anterior descending branch)
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b. left coronary arteriography (RAO view). («:
coronary calcification of left anterior descending
branch) (¥ : 90% stenosis by AHA
classification)
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Fig. 3 Detection of coronary artery calcification
(n: 31) (Comparison of qualitative evaluation by
UFCT and CINE-film)

LAD: Left Anterior Descending branch, LCX:
Left Circumflex branch, RCA: Right Coronary
Artery

: UFCT
CX

Table 2 Detection of coronary calcification by
UFCT is compared with coronary arteriography
(CAG)

UFCT CAG
TVD 14 e TVD 9
TT— DVD 3
SVD 2
DVD 7 ~~———— DVD 4
‘E____H_‘-______________ SVD 5

.

T~ VASO 1
SsVD 2 ————— SVD 2
NEGA 8 ————— SVD 3
TT— VASO 5

A BEE DD - fo. 28 TLX sensitivity 94%,
specificity 74%, predictive accuracy 83% 433 &
iz, 7272 L Vasospastic AP i3 BiE# TirE
BREOFERRD bhish - Teted CAG (=)
O E LCEHE L -,

@) EEWFM- L 5EEHRFLEO LKA
(Fig. 4, Table 4)
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Table 3 Prediction of angiographically coronary
stenosis by UFCT
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Table 5 Predictive accuracy by change of
calcification cutoff score

ALL LAD LCX RCA n 0 5 10 15 20
sensitivity 94% 94% 88% 100% p.p.a.(%) 78 84 &4 84 76
specificity 71% 54% 80% 76% pna %) 91 79 70 63 56
gziﬂﬁt&;e 83% 4% 82% 8% n : calcification cutoff score
true  positive: CAG(+) and UFCT(+) p.p.a.: predictive positive accuracy
true negative: CAG(—) and UFCT(-) p.na.: predictive negative accuracy
false positive: CAG(—) and UFCT(—)
false negative : CAG(+) and UFCT(—)
0.01),
- (5) Calcification cut off score IZ X % predic-
30 tive accuracy ®%{t (Table 5)
Calcification score D Z W #(E (cut off {H)
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1 1 ] ] I
0 1= 9 10-19 20-29 30-39 40-49 50-59 60-69
Calcification scores

Fig. 4 Distribution of calcification scores (n=93)

Table 4 Comparison of value of calcification
score with and without angiographic significant

stenosis
median mean:S.D.
Stenosis (—) 0 5.44:+13.8
n=45 :I *
Stenosis (+) 17 19.25:+16.5
(n=48)
+ 1p<0.01
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