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Coronary Artery Calcification Score Measured
by Electron Beam Computed Tomography for
Evaluation of Ischemic Heart Disease in Japanese

Kazuhiro Nasu', and Kunishro Yoshioka®

The objective of this study was to assess the usefulness
of coronary artery calcification score (CACS)as measured
by electron beam computed tomography (EBT)for evaluat-
ing coronary artery disease (CAD)in the Japanese popula-
tion.

The study included 513 consecutive patients (384 men and
129 women). All patients underwent EBT, and CACS was
calculated. A total of 346 of 379 patients were diagnosed
with CAD by coronary arteriography (>50% stenosis), and
33 had previous myocardial infarction. CAD was ruled out
in the other 134 patients.

All subjects were divided into 8 groups according to age
(years) (I: up to and including 49, II; 50-59, III: 60-69, IV:
70 and over)and gender. There were significant differences
in mean CACS between CAD patients and non-CAD patients
in all age groups (p<0.01).

Receiver operating characteristic (ROC) analysis was per-
formed. Cut-off points, obtained by the area under the curve,
ranging from 0.75 to 0.95 were determined as useful for the
diagnosis of CAD. According to ROC analysis, the corre-
sponding scores of the cut-off point for each group were
calculated to be as follows: 80% sensitivity (men: 6, 15, 104,
318; women: 0.1, 6, 118, 196), 90% sensitivity (men: 1, 2,
39, 107; women: 0.1, 0.1, 11, 42), 90% specificity (men: 24,
430, 602, 658; women: 13, 2, 118, 416). These cut-off points
for CACS may be useful in the diagnosis of CAD in the
Japanese population.
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Key words: Electron beam tomography, Computed tomogra-
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T ¥ — ACT (Electron-beam CT | EBT) |2 L AR A
IRAEFeE (LT ARALIR R ORI, ik B OBH
ICEHT® 5 Z KT HRLICHE SR TWADD, L
DI, EVEREE & B RER A & IR F D5 B b
WIZEHThAEELEINTWS, Fiz, HEERFOR 7)) —
SV ZIZHFATRETH L LI BEbALR, KETIE
D IZBICH S Tw a1 LaL, bHEOH
WK T, BIKIREOFIH Sh A&V, Zh
IIEBTHAYF B L BB TH o T—RICER LTV ARWI LA
—R/THB. 2612, HENEHGRL L-AIRIGIERO#
HHPBEETIELEAL R, FHMORYE L 72 5 BiEH 5
MTHRWZ EDPREZHBAEEZONS. 40, bhbh
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19974 5 A22H #*520014E11 A 19H F TIZEBT Tk
FAIRALDFHM 24T 2 721,101 ) &, EEIRIE B O HEHs
TEEIRER B L BRI X D HERRTE 1ERS5136(5 b
BHIAN) EMRL L, BAME B EITo7. EHR
TERAIEBTHEAT ORI 3 5 H LA (FH24+31H) I2f7bh
TWBEFIDOHR TR L L, EAMETS0% L% F B
& L7z EERESEZET A6 (DTS &, EBIRkE
HCHBIRENBD SNIER, BLOLAEREEZED L
e, LERZALD S ORI EOBEDT S 2 fER & L
7o, EEIREE LA L2 WEl (BLTFRRES) I, LE%EE
RPEDBEAED T <, D OEEIIRER TH BRI R
NG hofERIE Uiz 513609 &EEGNIZ37961 (5 b
B129661), BatEEliX13461(9 HHHESSH) TH o7z, Btk
BIOWERIL OFHBEZERE 19561, FLEISIFITSH Y, EBINR
TERHTHEAT S N7346B OIRERELIE 1 BRZH512061, 2
FRZED160, 3 BIRENF10181TH -7, B, A1
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2. EBTIC & 3 BEIRA KA LOFFE
ARS8 |ZIZEBT (C150-XP, Imatronfl, JK[E) %Ay,

OB B RS 2 1 & 0 BRI (R-R TG 0 80% ) O THj {5
%, BARRATO—BIONREIETT, LEHHR»SRMIC
AT 4 AWE3mm, AT A AR 3mm, AF v ¥ EH100ms
DYV INAGTAART » THE) 2= LAF ¥ 7 T2HD
R % 1T - 72 (Fig. 1), AIRAEBOFHIIZ & B BT
%1% (Acculmage, Diagnosticstlh, K[E) & M\ TAgatston
SOHEHS>TUTD LI T2, ¥, £AFA
AR O A KA ER G (B O R i L, CTEAS
130 Hounsfield Unit2A_E THIKILEFEAT 0.51mm? (2pixels)
VEoborFEzAKRILE Lz, S5, AELZAKL
DT A B HEFORECTMEIZ L D 130~199 =1, 200~
299 =2, 300~399 =3, 400\ E =4t EADIIFEL, A
JRLTFEIC F DEAFIT % LBl L TEOHEEOA
JRIEIRE L L7z, ZL T, SHEBORIKILER BN £
DFEFORIRIIERE L.

3. HETFOVREAR
WRHEE, BlrFhEh, 495U, 50506595 (LT
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Fig. 1
patient with severe coronary artery calcium deposits
showing encircled calcified lesions in left anterior
descending (LAD), left circumflex (LCA)and right
coronary artery (RCA).

Example of selected tomographic slices in

S0HEML), 60D 569 (UL TF60/mAR), 70l LD 4 FFIC
SITCRF8BEE L7, #REFNOBT, HiEf & s o
AIRACIE S & e L7z, WeBiid 2 IS0 2w/ ~
785 A M) v 7 #5%E Td A Mann-Whitney DUMRE & I \»
72, FNENOBETZLEBERFY (Receiver operating
characteristic : ROC) Hi#f % /% L, ROC FHEMEDHHH Z1T
WV, HFERLZBETHLHE) »POBE T Y. 20
LT, BEBIUERENFRIFICZIBEOHEZITo
7z,

B =R

1. FEORKILIEL (Table 1)

ARAIEEBIZ T X T OB THES O F AR X ) EiE
Th o7 (p<0.01). BB L BHER & SERPEL R DI
L 798> THIRILIE D8NS 2 EmA5H - 7-.

2. BEIRAKIEDTFTE L & WERI(Table 2)
FIRALISEAS 0 Td o 1-ERNZ, BEEITiE37951+H 1041,
FEtEpcld 1340506 TH o 72,
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Table 1 Comparison of CACS between patients with and without CAD in each age and gender group
without CAD with CAD
n CACS (Mean+SD) n CACS (Mean+SD) p value
Men
Age group (year)
=49 15 5+11 35 275+475 <0.01
50-59 16 131+£257 39 5171614 <0.01
60-69 38 153+242 103 898+1126 <0.01
70= 19 182+275 119 929+899 <0.01
z 88 1421301 296 7861943 <0.01
women
Age group (year)
=49 7 2+5 3 44+39 <0.01
50-59 6 1+2 16 354598 <0.01
60-69 21 55+143 22 661+912 <0.01
70= 12 149+195 42 1047+886 <0.01
z 46 64+146 83 7751875 <0.01

CAD: Coronary artery disease
CACS: Coronary artery calcification score

Table 2 Number of patients with exclusion of coronary calcium
in each age and gender group (Coronary artery calci-
fication score= 0)

without CAD with CAD
Men
Age group (year)
249 10/15(67%) 3/35(9%)
50-59 6/16(38%) 1/39 (3%)
60-69 8/38(21%) 2/103 (2%)
70= 119 (5%) 0/199 (0%)
b 25/88 (28%) 6/296 (2%)
women
Age group (year)
=49 6/7 (86%) 0/3(0%)
50-59 5/6 (83%) 2/16 (13%)
60-69 9/21(43%) 1/22(5%)
70= 5/12 (42%) 1/42 (2%)
z 25/46 (54%) 4/83 (5%)

Data are presented as the number of patients with score = 0 / total number
of patients in that age group, with percentages in parentheses.
CAD: Coronary artery disease

3. WESEEAMKILIE (Table 3)

PG 9 B TRBIRE AT S LTV 534661 D%
I & O RKALERIZ, 1 BRZE408+604, 28K %
900+1,044, 3 HiiH%1,129+1,046 TH V), L% <
BB LTehSo TRIKALIEEA ML 72, 1 BRZsid 2 4
TR DB & OF 3 BofwZs & Il L CRIRILIEED A Bl T
Ho7:(p<0.01). 2 HIHZE L 3 HIREDRIRILIEEIIZE
WENRL o7,

R 144E 10 A 25 H

Table 3 Comparison of CACS and number of lesions in patients
with coronary artery disease

Lesion Number n CACS (Mean+SD)
1 129 408+604
2 116 9001144
3 101 1129+£1046

CACS: Coronary artery calcification score

4. ROCHAfRIC L 2 RMEDEH

ETNENDEEDROCHI# % /R ¥ (Fig. 2A~H). ROCTFIH
W T XTOETO.75LL ETH o7z (Table 4). L2 L, 5B
D50 Ti30.75, 60 TiL0.82L PR EMTH -
7=,

IRFEZ80% £ 90%, BLUYFREZ0BICHEELL X
DETFDORIRALIEE % 7R T (Table 5).

IRBEZ80%IZRRE L7 & S AR LI IZ, BiETidd9
WU, 50ft, 60i%ft, 70U LETEFRER 6, 15,
104, 318, XHETIFENEFNO0.1, 6, 118, 196TH o7,
FDL EDRREIITS%, BHENTRIZ0%, BT
1356%, IEZEII80%TH 7.

FREEZ90% IZREE L7z & & DRIKILIE UL, BHTIZE
neEn 1, 2, 39, 107, LHETIEFELFNO1, 0.1, 11,
2Thol:. ZOLEDOFFREIZ60%, B HERIZ4
%, BHERPRIZ0%, EZERIII%TH 7.

T, BREEZ0%IHRE LI E0RKILEKIE, B
Tz hEh24, 430, 602, 658, L TIFEFLEFR
13, 2, 118, 416 Th o7z, DL EDOEEIL58%, ik
HYHERI293%, MM PERI343%, EZEIZ66% Th -
7.
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Fig. 2 ROC curve in each age and gender group
A: Men (~49 years old)

B: Men (50~59 years old)

C: Men (60~69 years old)

D: Men(70 years old~)

E: Women (~49 years old)

F: Women (50~59 years old)

G: Women (60~69 years old)

H: Women (70 years old~)

CACS: Coronary artery calcification score
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b\, ZAEMEENTHIKILER , €275 22 Hv, FIK
LIREAHTS 78—k & 4 WL FOBA B, ko
WEIEaEE L, Fipe oLz, A2
— = Y AT, AIKICREO BIE % Fih L PRI B
R—EDMEIZTH LD, FEMEUINTHITET -1
HHFEEDSRIFTH B E V) |FIZHEDITVTNBE, 20
FERE, EEIL57.6%, FEREIZ858% &, SKEA DG
EEDOF ML LI-OTIEIRESRTELLEZ SN,

HARANDEIRATRBOMMEZ /R L2 3is & LTid, i
T ORBEE VO 12861 23R & L EES OME", BLO
25101 % X5 & L 7-Kajinami 5> O 95H 5. L Lah
5, JHEES OWE TIEREEN L oMEIREATY
v, 7z, Kajinami S 3AERI 395 LT, 40518, S0i%
8, 60mAR, 70 5 BT, FNENTHME L HH
LTWwa2%, 50 & 2585 v, EBIlR AR R
WIIMEEIREVWZ EDHSNTE N, bubhoWat
HRTH, BLMOMBEIIRE (B ->Tw/, 4alnb
NbhoHmEE, HRADLBEMZEBIZ x5 E LT, F
i & PR S ICHED B ET o oD TOWMETH 5.

&8, EEIRAIKALO ML OIS A S 6cmDHiFH 1T

272 (AT 4 Alg 3mm, A7 4 AWM 3mm, 2025 4
A). ZOHETIIEBIRO R IIHIEFMIZA S 2
7%, ERCOFEBIMIGIKILATED S N A BIEZIEF 2D
EMESINTVDEZ LR S HR G % 7T R 012
SRBLDI0ATARE L. F72, bbhoHLic
BIEREDEEINTE ) REMOEILDYHL VW L1123
BoRsE L7z,
Arlalbivbiid, EE80% L90%, I X URREF0% &
%5 AIRALIRE R Bl L7,

JE&PE80% D & X D fIKALIE U, EEIAMOER 13T

Table 4 ROC curve areas in each age and gender group

Men Women
Age group (year)
=49 0.89 0.95
50-59 0.75 0.93
60-69 0.82 0.88
70= 0.86 0.86
b 0.83 0.88

Table 5 Coronary artery calcification score at different score level (sensitivity 80%, 90%, and

specificity 90%)

Sensitivity 80%
Men
Age group (year)
=49 6
50-59 15
60-69 104
70= 318
Women
Age group (year)
=49 0.1
50-59 6
60-69 118
70= 196

Sensitivity 90% Specificity 90%

1 24
2 430

39 602

107 658

0.1 13

0.1 2

11 118

42 416

Table 6 CACS with asymptomatic American by different age and gender group'®

Men Women
Age group (year) n  CACS(Mean+SD) n  CACS(Mean+SD)
=39 75 23.7+86.4 10 1.6+4.1
40-49 240 34.9+94.8 50 7.6+21.2
50-59 212 115.7+£274.7 63 36.5+119.4
60-69 120 291.9+504.3 51 69.5+130.3
70= 28 928.4+1036.1 16 137.3£259.6
Z 675 141.8+388.7 190 44.4+156.2

CACS: Coronary artery calcification score

ERE 1441025 1
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RO L SR % oM L LT, MERPIOEmTE
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10% LT &2 2flE LT, FEMEINGREGCREBIREE %
BT 5 ELOBELLR)HLY.

HREE0% D & = DRIKILIEEUT, EEIIREE O RETE
PIEFITEH N EEZ ONAEE LT, MHEAYIZROEED
BEZTTOARME 2 1G5,

= &

ERE MRS X Y IRFERST L, ThEThORTA

KA B O BB 24T\, FREES0% £90%, B X U%F
REFI0% D L E DAL A L7, EEE80% I
EL72E EORKILIEEE, BHETIR49EDT, 50T,
60REft, 708ELL LT, FhFhe, 15, 104, 318, LHT
Ix#hEho.1, 6, 118, 196TH o7z, BEEZ0%IZFRE
L7k 2orakibiRiid, BEcizehthl, 2, 39,
107, ZHETIREFRZFNO0.1, 0.1, 11, 2THo7. FFRE
290% A E Lz & 20 hAIKILE L, BHTEIEhTh
24, 430, 602, 658, M:TIXFNFIZ, 2, 118, 416T
ot INHOMEIR, 4%, BERADRMAELCEEDRF
MCFIHTTREE E R 5.
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