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ABSTRACT

Background[] The visceral fat obesity is known to be associated with coronary artery disease. We investigated
the relation between visceral fat obesity and the severity of coronary artery disease by angiography. Methods[]
The coronary artery disease (CAD) group included 54 angina patients (43 men and 11 women) with
angiographically demonstrated coronary artery disease. The control group included angiographically normal 28
controls (15 men and 13 women). The subjects with hypertension, non-insulin dependent diabetes mellitus
(NIDDM) and taking any medication known to affect the insulin sensitivity were excluded. We measured the
visceral fat area, abdominal subcutaneous fat area, thigh muscle area and the thigh fat area with computed
tomography (CT) in both groups. We measured the plasma lipid profile, fasting plasma insulin and glucose
level in both groups. Results(] There were no differences in the age, sex ratio and body mass index (BMI)
between both groups. Total cholesterol and triglyceride increased in CAD group significantly (p<0.05,
p<0.001). The HDL cholesterol decreased in CAD group. But there was no statistical significance (pJ 0.056).
The fasting insulin increased in CAD group significantly (p<0.001). There were significant differences
between CAD group and the control group in the visceral fat area (117.8%34.4 cm?vs. 85.5% 17.6 cm?,
p<0.001), thigh fat area (50.0+ 22.3 cm®vs. 65.8% 12.9 cm?, p<0.001), visceral fat to abdominal subcutaneous
fat area ratio (VS ratiod 0.81+0.31 vs. 0.51£ 0.15, p<0.001) and the visceral fat to thigh fat area ratio
(VSFTF ratiod 2.72+ 1.24 vs. 1.34%0.35, p<0.001). In the male subgroup (CADO 43, control 15),
triglyceride and fasting insulin increased in CAD group significantly (p<0.001). The visceral fat area, VS
ratio, and VSFTF ratio increased in CAD group significantly (p<0.001)The thigh fat area decreased in CAD
group significantly (P<0.001). In the female subgroup (CADO 11, control[] 13), fasting insulin and visceral
fat area increased in CAD group significantly (p<0.001, p<0.05). Multiple logistic regression analysis
revealed that VSFTF ratio, fasting insulin and the HDL cholesterol were independent associated factors of
coronary artery disease. In comparison with normal control, one-vessel disease and multi-vessel disease (two
vessel and three vessel), there were significant differences between groups in fasting insulin, triglyceride,
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visceral fat area, thigh fat area, VS ratio, VSFTF ratio. In Turkey’s HSD Post Hoc test, however, there were no
significant differences between one-vessel disease and multi-vessel disease. Conclusionl] We observed
significant increases in the visceral fat area, VS ratio and VSFTF ratio and decrease in thigh fat area in
aangiographically demonstratedCAD group compared with age, BMI matched angiographically normal
control. But we did not observed any relation between the visceral fat area and the severity of coronary
disease by angiography. (Korean Circulation J 1998528(7):1176-1184)

KEY WORDS[ Coronary artery disease * Thigh fat area - Visceral fat area - Visceral fat to abdominal sub-
cutaneous fat area ratio - Visceral fat to thigh fat area ratio.
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Table 1. Clinical features of the control and the CAD group

Control CAD

(nO 28) (nO 54)
Age (years) 542+ 63 56.6x 6.6
BMI (kg/m?2) 240+ 2.1 249+ 2.6
Total cholesterol (mg/dl) 176.5+ 30.7 192.4+ 32.5*
LDL cholesterol (mg/dl) 112.4+ 32.0 124.4+ 27.5
HDL cholesterol (mg/dl)  40.9+ 9.7 36.2+ 10.5¢
Triglyceride(mg/dl) 1160+ 348 155.6+ 59.6%**
Fasting glucose(mg/dl) 938+ 7.3 950+ 11.2
Fasting insulin(u 1U/ml) 50+ 22 103+ 3.1

CADU coronary artery disease BMIO body mass index
(0 p00.056, *Op<0.05, ***0p<0.001
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Fig. 1. Thigh fat area, visceral fat area, VSFTF ratio and VS
ratio of the control and the CAD group.
**0 p<0.001 versus control

Table 2. Clinical features of the male confrol and the
male CAD group

Control CAD

(nO 15) (nO 43)
Age (years) 53.1+ 59 559+ 6.2
BMI (kg/m2) 245+ 2.1 247+ 24
Total cholesterol (mg/dl) 174.7+ 292 193.9+ 34.1
LDL cholesterol (mg/dl) 111.8+ 30.0 126.6+ 29.5
HDL cholesterol (mg/dl)  39.7+ 7.7 348+ 104
Triglyceride (mg/dl) 1163+ 349 162.6+ 62.9**
Fasting glucose (mg/dl) 954 7.5 946+ 11.5
Fasting insulin (u 1U/ml) 51 1.9 10.1£  3.2%

CADUO coronary artery disease BMIO body mass index
***[] p<0.001

guol mE 250 2% 2M

000 00 000 000 0000 000 000
0000 0000O0. 000 00 00, BMIL, 000
000, LbL 00000, HDL 00000 0 000
00 000(@50)0 000(@30) 000 000 O
00. 00000 000000 00 0000 000
00 0000 0001626+ 629 mg/dl vs. 116.3
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Fig. 2. Thigh fat area, visceral fat area, VSFTF ratio
and VS ratio of the male control and the CAD group.
***[0 p<0.001 versus control

Table 3. Clinical features of the female normal and
the female CAD group

Confrol CAD

(nO 13) (nO11)
Age (years) 55,5+ 7.0 593+ 73
BMI (kg/m?2) 23.6x 20 25.6+ 3.4
Total cholesterol (mg/dl) 178.6x 33.6  186.7+ 25.7
LDL cholesterol (mg/dl)  113.1x 355 1150+ 13.3
HDL cholesterol (mg/dl)  42.4+ 11.7 428+ 92
Triglyceride (mg/dl) 1158+ 362 1282+ 3446
Fasting glucose (mg/dl)  91.8+ 6.9 96.6+ 10.2
Fasting insulin (u 1U/ml) 48+ 26 11.02  2.7%*

CADUO coronary artery disease BMIO body mass index
**0 p<0.001,

000 (p<0.001, Fig. 2).
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Fig. 3. Thigh fat areq, visceral fat area, VSFTF ratio and VS
ratio of the female control and the female CAD group.
*O p<0.05 versus control

Table 4. Clinical features of the control group, one vessel disease group and the multi-vessel disease group

Controll] (nO 28)

One vessel disease Multi-vessel disease  Significance of

(nO 28) (nO 26) F
Age (years) 542+ 6.3 559+ 6.5 57.4+ 6.8 NS
BMI (kg/m?2) 240+ 2.1 247+ 3.2 251+ 1.9 NS
Total cholesterol (mg/dl) 176.5+ 30.8 191.7+ 34.6 193.2+ 32.6 NS
LDL cholesterol (mg/dl) 112.4+ 32.0 123.4+ 30.8 125.5+ 23.8 NS
HDL cholesterol (mg/dl) 409+ 9.7 37.4+ 88 35.1x 123 NS
Triglyceride (mg/dl) 116.0+ 34.8 154.6x 60.1* 156.6x 60.3* 0.008
Fasting glucose (mg/dl) 938+ 7.3 95.1x 11.0 949+ 11.6 NS
Fasting insulin (u 1U/ml) 50+ 22 9.9+  2.3%x* 10.6+ 3.8%** <0.001

CADUO coronary artery disease BMIO body mass index *0 p<0.05 versus control, ***0 p<0.001 versus control
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Fig. 4. Thigh fat areq, visceral fat area, VSFTF ratio and VS
rafio of the conftrol, one vessel disease and the multi-
vessel disease.

Table 5. Odds ratio for coronary artery disease by the
visceral fat area, VS ratio and the VSFTF ratio(nO 82)

Odds ratio for

Signifi-
coronary artery
. cance
disease
Visceral fat area(z 110cm?)  8.0(2.10 31.5) <0.001
VSratio(z 0.4) 3.6(1.60 8.2) <0.001
VSFTF ratio(z 1.90) 9.5(2.50 36.8) <0.001

VS ratiod visceral fat to abdominal subcutaneous fat ar-
ea ratio, VSFTF ratioO visceral fat to thigh fat area ratio

Table 6. Multiple logistic regression analyses with visc-
eral fat area, VS ratio, VSFTF ratio and BMI as indepe-
ndent risk factors of coronary artery (n 82)

- o
R Significance ®
VSFTF ratio(= 1.90)8 0.29 0.01 14.7
Visceral fat area(z 110 cm2)’ 0.13  0.05 5.5
VS ratio(z 0.4)* - - -
BMI - - -

VSFTF ratioO visceral fat to thigh fat area ratio, BMIO body
mass index VS ratiod visceral fat to abdominal subcuta-
neous fat area ratio, Dependent variable; O, in the case of
control, 1, in the case of coronary artery disease

8 O 1if VSFTF ratiois = 1.90

t O 1if visceral fat areais 2 110 cm?2

F O01if VSratiois =2 0.4

000 O000O(Table4). OOOOOODOOO, 000
ood, oboooob oboooobooo o o
oooo boooooodo oo © ooo ooo

0 000 OO0 (Significance of F<0.001, Fig. 4).
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Table 7. Mulfiple logistic regression analyses with visc-
eral fat area, VSFTF ratio, fasting insulin, total cholest-
erol, triglyceride and HDL cholesterol as independent
risk factors of coronary artery disease (nO 82)

A (o)

R Significance ®)

VSFTF ratio (= 1.90)8 0.29  0.001 71.6
Visceral fat area (z 110cm2)’  — - -
Fasting insulin(p 1U/ml) 0.33 0.0004 2.2
Total cholesterol(mg/dl) — - -
Triglyceride(mg/dl) — - -
HDL cholesterol(mg/dl) 0.17  0.026 0.9

VSFTF ratioO visceral fat to thigh fat area ratio, Depe-
ndent variableO 0, in the case of control, 1, in the case
of coronary artery disease

§ O 1if VSFTF ratfiois = 1.90

t O 1if visceral fat areais 2 110 cm?

oo ooo ooo.
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