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Clinical Usefulness of Multidetector-row CT
to Evaluate Coronary Artery Calcium
Score in Type 2 Diabetes

Makiko Nishioka "-¥, Toru Sakuma'’,
Hironari Sano?, Kazunori Utsunomiya?,
Toshihiko Agata®, Keisuke Shimizu®,
and Naoko Tajima?

Purpose: According to recent studies, multidetector-row CT
(MDCT) with a retrospective ECG-gating reconstruction al-
gorithm shows a high correlation with coronary artery cal-
cium score determined using electron-beam CT. Diabetes
leads to many macrovascular complications, including coro-
nary artery disease. The aim of this study was to evaluate
risk factors for cardiac macroangiopathy in type 2 diabetes
using MDCT.

Materials and Methods: An observational cross-sectional
study was performed in 90 patients with diabetes mellitus.
Coronary calcium data was acquired by MDCT (SOMATOM
Volume Zoom, Siemens AG, Medical Solutions, Germany).
Physical examinations, laboratory data, glycemic control, and
control of other risk factors were analyzed.

Results: The coronary artery calcium score increased with
age. Multivariant analysis revealed that the coronary calcium
score was closely correlated with electrocardiogram evalu-
ation and control of hypertension.

Conclusions: Coronary artery calcium score as determined
by MDCT can be used as a screening radiological examina-
tion for cardiac macroangiopathy in diabetes patients with
electrocardiogram abnormality and hypertension.
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Key words: Coronary Arteriosclerosis, Coronary Vessels,
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Fig. 1 Boxplot displaying calcium artery calcium score for age.
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Table 1 Age and gender distributed coronary artery calcium score
Men Women
Age group (year)
n CACS (Meanz:8D) n CACS (Mean+SD)
=39 2 0.2+0.2 1 1.6+0.0
40-—49 5 88.4+126.7 1 0.0+0.0
50--59 19 174.5+£256.7 5 10.7+23.2
60--69 25 648.3+881.4 < 374313771
70= 11 337.3+435.4 2 7.1+10.0
z 62 384.3+652.3 13 280.0+£595.6

ted coronary ':rh:w)! calcium score
eC corognary ariery m sgore

caidid

239 40—49 50—59 60—69 70<
Total score 0.2+0.2 88.44:126.7 174.5+256.7 648.8+881.4 337.3+4354
Median value 0.3 21.7 171 360.9 135.3
25th percentile 0.15 0 0 95.475
75th percentile 0.95 122.25 193.7 1092.85 503.8
Range 0—1.6 0—378 0—4401.9 0—38€8.9 0--2073.5

ER164E7T H25H

Table 3 Spearman correlations between coranary artery calcium
score and clinical Information

Coefficient P-value

Age 0.2197 0.045
Gender --0.053 0.635
Duration 0.207 & 0.059
BMI -0.019 0.859
ECG evaluation 0.34%% 0.001
s-Blood pressure 0.15 0.554
d-Blood pressure 0.19 0.590
T-Chol 0.06 0.582
TG 0.019 0.859
HDL-Chol -0.02 0.825
LDL-Chol -0.007 0.951
Cr 0.09 0.135
HS-CRP -0.002 0.987
HbA,c -0.070 0.529
Insulin infusion 0.2% 0.083
Control of complication

Hemodialysis 0.184 0.093
Antihypertensive drug therapy 0.29% 0.008
Antihyperlipemia drug therapy 0.185% 0.092

*P20.01, TP<0.05, IP<0.1

Table 4 Multivariante analysis of risk factor of patients with diabetes

Variable Odds ratio 95% Confidence Interval E
ECG evaluation 0.25 0.09--0.68 <0.05
Antihypertensive drug therapy 0.28 0.09—0.87 <0.05
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Table 5 Coronary artery calcium score with asymptomatic
American by different age

Men
Age group (year)
n CACS (Mean+ SD)
=39 75 23.7+186.4
40—49 240 34.9+94.8
50—59 212 115.7£274.7
60-—69 120 291.9+504.3
70= 28 928.4+1036.1
z 675 141.8:£388.7

5, 4010 O ERKIGESIZ >V TiZ, ARIEERICS
5 REEMBIEO BRI R LD LE2RE LTS,

3. SLERBTICTHEE L Lo EABIRSEZER 70 v 7D
&) ROBERREEFTRLOAEIZOWT, BREEETIEE
DIFREIZ L Y HERD e VB EIE EEED b e Tk
b, LEY Y F7 574 -RAMGEROEBED 6
HTRIBEN TS, SRAIODILbhDIFERTIE, FEFIC
HECRM L T CERIC L A A7) —= FOEES
PHEZE SN EELONS,

T/, BIOEFRROFELCDWTHRELAECS, Bl
FEEESIT TVAERICBWT, ARILIEEXSL, &
MEASTEEIR AR K E S BIS LTWD T & %R
LTw3b. KEDFraminghamif7E T, HRWDOEZH» S
DOFEBRIEE R LAED ) A 7 [ ZIEHERIEEE OWMA 5 5
EHEESNTEND, bAEOERKEEZOERIZBWT
LOMERERIWIMLTWA I L2 EET AL, BILE
R WRORRE T, MR & 35BS e MUE & A &y
FHOUBIBOTHETHLLEZOND, SHIZEH
FED | DT A IERWEEAEDMETPHILD /2012, BEIH»S
BEEHI OG- E55 L b EbNTwa, 4RO RITEIK
LB DOV A2 772y —bWnIEDbd, TRhEHT
HLDTHA,

#® W
AW B WT, LB LER O RET R BT NIk
HIROF D 2 BIFER G EE ORBIRE{ LD ) A 7 BFT
BHEZETHONE Lo/, SO L) I L TOED
MDCT %2 T\ BRI bR 2 fET 2 2 L2k, #
RIREE IS VEIHED | 2T AEHIRML 2R L <
BOWEFAZ LN TELLELNS,

HAER SRS o4 Es5 5



5[] LA

il 6 % 293

X &

1) Rumberger JA, Simons DB, Fitzpatrick LA, et al: Coronary
artery calcium area by electron-beam computed tomography
and coronary atherosclerotic plaque area. A histopathologic cor-
relative study. Circulation 92: 2157-2162, 1995

2) Mc Carthy JH, Palmer FJ: Incidence and significance of coro-
nary artery calcification. Br Heart J 36: 499-506, 1974

3) Bartel AG, Chen JT, Peter RH, et al: The significance of coronary
calcification detected by fluoroscopy. Circulation 49: 1249-
1253, 1974

4) Detrano R, Markoviv D, Simpfendorfer C, et al: Digital sub-
traction fluoroscopy, a new method of detecting coronary cal-
cificalions with improved sensitivity for the prediction of coro-
nary disease. Circulation 71: 725-732, 1985

5) Megnien JL, Sene V, Jeanin$, et al: Coronary calcification and
its relation to extra coronary atherosclerosis in asymptomatic
hypercholesterolemic men. Circulation 85: 1799-1807, 1992

6) Masuda Y, Naito S, Uda T, et al: Clinical importance of coro-
nary calcification detected by CT. Acta Cardiol 46: 51--6, 1991

7) Brankenhorn DH, Stern D: Calcification of the coronary ar-
teries. AJR 81: 772-777, 1959

8) Detrano R, Markovic D, Simpfendoefer C, et al: Digital sub-
traction fluoroscopy: a new method of detecting coronary cal-
cifications with improved sensitivity for the prediction of coro-
nary disease. Circulation 71: 725-732, 1985

9) Margolis JR, Chen JT, Kong Y, et al: The diagnostic and prog-
nostic coronary artery calcification. Radiology 137: 609-616,
1980

10) Haft JI, Haik BJ, Goldstein JE, et al: Development of signifi-
cant coronary artery lesions in areas of minimal disease. Chest
94: 731-736, 1988

11) Masuda Y, Naito S, Uda T, et al: Clinical importance of coro-
nary calcification detected by CT. Acta Cardiol 46: 51-56, 1991

12) Naito S, Takasu J, Aoyagi Y, et al: Progression to ischemic heart
disease in subjects with coronary calcification as evaluated by
computed tomography. J Cardiol 20: 249-258, 1990

13) Agaston AS, Janowitz WR, Hildner FJ, et al: Quantification
of coronary calcium using ultrafast computed tomography. J
Am Coll Cardiol 15: 827-832, 1990

14) Agaston AS, Janowitz WR, Kaplan G, et al: Ultrafast computed
tomography detected coronary calcium reflects the angiographic
exent of coronary arterial atherosclerosis. JACC 74: 12721274,

SERC164E7 A 25 H

1994

15) Aizawa N: Clinical significant of coronary artery calcification
detected by ultrafast CT. Japanese Journal of Diagnosis Im-
aging 14(6): 642-654, 1994

16) 00 #8, P8 IE, ENEA, fb!CTICX2EEIRERIL
RGeS, BIRZHT 21 | 1322-1325, 2001

17) Becker CR, Kleffel T, Crispin A, et al: Coronary artery cal-
cium measurement: agreement of multirow detector and elec-
tron beam CT. AJR 176: 1295-1298, 2001

18) Horiguchi J, Nakanishi T, Ito K: Quantification of coronary
artery calcium wsing rnultidetector CT and a retrospective ECG-
gating reconstruction aigorithm. AJR 177: 1429-1435, 2001

19) Kopp AF, Ohnesorge B, Becker C, et al: Reproducibility and
accuracy of coronary calcium measurements with multi-detector
row versus electron-beam CT. Radiology 225: 113-119, 2002

20) American Diabetes Association: Role of cardiovascular risk
factors in prevention and treatment of macrovascular disease
in diabetes. Diabetes Care 12: 573-579, 1989

21) BRI LR BRI A A ¥ 7 4 2 20024EH ; A ABIRTE(LS
&

22) Wang T/, Larson MG, Levy D, et al: C-reactive protein in as-
sociated with subclinical epicardial coronary calcification in
men and women: the Framingham Heart Study. Circulation
106(10): 1189-91, 2002, Sep. 3

23) Wong ND, Kouwabunpat D, Vo AN, et al: Coronary calcium
and atherosclerosis by ultrafast computed tomography in as-
ymptomatic men and women: Relation to age and risk factors.
Am Heart J 127: 422-430, 1994

24) Reaven GM: Banting lecture 1988. Role of insulin resistance
in human disease. Diabetes 37: 1595-1607, 1988

25) DeFronzo RA: Insulin resistance-a multifaceted syndrome re-
sponsible for NIDIDM, obesity, hypertension, dyslipidemia, and
atherosclerotic cardiovascular disease. Diabetes Care 14: 173,
1991

26) Bostom AG, Lathrop L: Hyperhomocysteinemia in end-stage
renal disease: prevalence, etiology and potential relationship
to arteriosclerotic outcomes: Kidney Int 52(1): 10-20, 1997

27) Goodman WG, Goldin J, Kuizon BD, et al: Coronary artery
calcification in young adults with end-stage renal disease who
are undergoing dialysis. N Engl J Med 342(20): 1478-1483,
2000



