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Objectives: The purpose of the study was to compare plaque characteristics by coronary computed tomography angiography
(CCTA) with those by virtual histology-intravascular ultrasound (VH-IVUS).

Methods: We enrolled 50 asymptomatic patients with diabetes mellitus or more than two risk factors for coronary artery
disease such as hypertension, smoking, and hyperlipidemia. If the patient had a coronary lesion (plaque with more than
50% stenosis or calcium score more than 100), we recommended coronary angiography and VH-IVUS and compared
CCTA findings with VH-IVUS findings.

Results: 35 patients (70%) had coronary lesions, and we performed both CCTA and VH-IVUS in 23 patients. All 23 patients
had multiple risk factors, and the majority of target lesions were located at left anterior descending artery (73.9%), and
calcium score of lesion site was 106162 with plaque volume of 232+153 mm3 by CCTA. Calcium score of lesion site
was significantly greater in diabetic patients (n= 14) than non-diabetic patients (n=9) (118=159 vs. 88+175 p=0.038).
By VH-IVUS, plaque volume was 174+127 mm’, absolute necrotic core (NC) volume was 22+21 mm’, and relative NC
volume was 20.8+8.7%. Absolute dense calcium (DC) volume and absolute NC volumes were significantly greater in diabetic
patlents than non-diabetic patients (11.5+13.8 mm’ vs. 9.1+11.0 mm’, p=0.028, and 23.9+24.7 mm’ vs. 18.1+14.3
mm’, p=0.035, respectively). Plaque volume by CCTA correlated with that of VH-IVUS (r=0.742, p<0.001), and plaque
volume by CCTA correlated with absolute NC volume by VH-IVUS (r=0.621, p<0.001), and calcium score of lesion site
by CCTA correlated with absolute dense calcium volume by VH-IVUS (r=0.478, p=0.028).

Conclusion: Coronary lesion was detected by CCTA in 70% of asymptomatic patients with multiple coronary risk factors,
and parameters detected by CCTA correlated well with those detected by VH-IVUS.
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Fig. 1. Coronary computed tomography angiography (A), coronary angiography (B), and virtual histology—
intravascular ultrasound findings (C) in patients with diabetes mellitus, hypertension, smoking, and hyperlipidemia.
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Table 1. Baseline characteristics in patients who underwent
both computed tomography angiography and virtual
histology—intravascular ultrasound

(n=23)
Age (yrs) 60.618.9
Male (%) 20(87.0)
Diabetes mellitus (%) 14(60.9)
Hypertension (%) 17(73.9)
Current smoker (%) 14(60.9)
Hyperlipidemia (%) 12(52.2)
Multiple risk factors (%) 23(100.0)
Two risk factors (%) 14(60.9)
Three risk factors (%) 7(30.4)
Four risk factors (%) 2(8.7)
Left ventricular ejection fraction (%) 67.4+4.6
Total cholesterol (mg/dL) 199439
Triglyceride (mg/dL) 204495
LDL-C (mg/dL) 12540
HDL-C (mg/dL) 4412
hs-CRP (mg/dL) 0.09+0.09
Aspirin (%) 14(60.9)

Clopidogrel (%) 4(17.4)
Beta-blocker (%) 10(43.5)
Calcium channel blocker (%) 14(60.9)
6(

ACE inhibitor (%) 26.1)
ARB (%) 11(47.8)
Statin (%) 12(52.2)

Values are presented as meantstandard deviation or number (%)
LDL-C low density lipoprotein cholesterol, HDL-C; high density
lipoprotein cholesterol, hs-CRP; high sensitivity C-reactive protein,
ACE; angiotensin converting enzyme, ARB; angiotensin receptor
blocker
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Table 2. Computed tomography angiography and quantitative
coronary angiography findings in patients who underwent
both computed tomography angiography and virtual
histology—intravascular ultrasound

(n=23)

Computed tomography angiography findings
Target vessel (n)

Left anterior descending artery (%) 17(73.9)

Left circumflex artery (%) 4(17.4)

Right coronary artery (%) 2(8.7)
Total calcium score 1671270
Lesion site calcium score 106162
Lesion length (mm) 27.8+17.2
Proximal reference diameter (mm) 3.46+0.51
Distal reference diameter (mm) 2.98+0.46
Mean reference diameter (mm) 3.22+0.46
Minimal lumen diameter (mm) 1.25+0.54
Diameter stenosis (%) 61.8£13.6
Plague area at the narrowest site (mm?) 11.325.4
Plague burden at the narrowest site (%)  80.5+11.7
Plague volume (mm?) 232+153
Quantitative coronary angiography findings
ACC/AHA lesion type (n)

Bi (%) 6(26.1)
B2 (%) 17(73.9)
Lesion length (mm) 20.5+11.2
Proximal reference diameter (mm) 3.27+0.29
Distal reference diameter (mm) 3.04+0.31
Mean reference diameter (mm) 3.16+0.29
Minimal lumen diameter (mm) 0.95+0.48
Diameter stenosis (%) 70.2+13.6

ACC/AHA; American College of Cardiology/American Heart
Association
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Table 3. Virtual histology—intravascular ultrasound findings
in patients who underwent both computed tomography
angiography and virtual histology—intravascular ultrasound

(n=23)
Proximal reference
EEM CSA (mm?) 17.7+4.8
Lumen CSA (mm?) 10.0£3.3
P&M CSA (mm?) 7.742.7
Plague burden (%) 433194
MLA site
EEM CSA (mm?) 13.443.9
Lumen CSA (mm?) 43124
P&M CSA (mm?) 9.0+2.4
Plague burden (%) 68.4+8.7
Distal reference
EEM CSA (mm?) 12.6+4.4
Lumen CSA (mm?) 8.2+2.8
P&M CSA (mm?) 44418
Plague burden (%) 34.616.4
IVUS lesion length (mm) 22.0+13.7
Plague volume (mm?) 1744127
Absolute FT volume (mm?) 57+48
Absolute FF volume (mm?) 11£10
Absolute DC volume (mm?3) 11413
Absolute NC volume (mm?) 22421
Relative FT volume (%) 57.0+£10.5
Relative FF volume (%) 11.0£5.9
Relative DC volume (%) 11.316.8
Relative NC volume (%) 20.8+8.7

EEM; external elastic membrane, CSA; cross-sectional area,
P&M; plague plus media, MLA; minimum lumen area, IVUS;
intravascular ultrasound, FT; fibrotic, FF; fibro-fatty, DC;
dense calcium, NC; necrotic core
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