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[ Abstract] Objective Analyze vascular ultrasound images using self-developed Auto-Tracing Vessel Image
Analysis System (ATVIAS) , and then provide a brand-new, noninvasive, reliable method for early prevention
and treatment of coronary artery disease (CAD) on the basis of the variation of hardness, elasticity and tension of
vascular in early phase of arteriosclerosis. Methods The indexes and parameters of carotid ultrasound images of 100
healthy adults and 217 suspected CAD patients were measured by using ATVIAS, and the relationship of the
presence or absence of coronary lesions and varying degrees of coronary artery disease and carotid artery ultrasound
images of various measured values was analyzed. Results ATVIAS was able to trace endangium automatically and
give the corresponding measurement results, especially for irregular vessel. There was a good correlation between
Ep, B, PWV-B and endometrial thickness (P< 0.05) . The systolic shear force Tp decreased since the fourth
week, and there was a statistically significant (P < 0.05) . Carotid IMT and IMCSA of coronary heart disease group
were thicker than those of the control group (P < 0.05, P < 0.01) . The count increased, the IMT and IMCSA

increased significantly, and the difference was significant between the two or more lesions group and the single
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vessel disease group (P<0.01 ) .The Ep, B, PWV-B of CAD group were significantly higher than those of the

control group and the healthy adult group (P < 0.05), but the TP and Tm were significantly lower than those of the

control group and the healthy adult group (P< 0.01) . Conclusion ATVIAS could trace the endangium boundaries

automatically and measure the relevant parameters accurately such as vessel diameter. Ep, [ and C were relatively

good indicators in the prediction and assessment of atherosclerosis. The carotid IMCSA could be an indirect indicator

reflecting the severity of coronary lesions, and the shear force was able to reflect the vascular damage in earlier phase

when endometrial thickness was normal.
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Tab. 1 The analytical data of vascular major axis image (X +53)

woH A (n=100) XFTMRZ (n=64) 1 IEH (n=49) 2 5HEH (=55 3 WA (n=49)
Ds (mm) 7.24+124 7.45+2.43 8.21+2.77 822+321 8.36 + 3.88"

Dd (mm) 6.84 £ 1.01 697 1.12 7.22 £0.98" 7.24£1.12° 733 £1.14°
IMT (mm) 0.55 +0.08 0.69 = 0.10 0.98 £0.15" 1.12+0.13* 1.140.16"
Ep 103.1 +42.23 99.50 + 39.83 165.44 + 52.32" 189.37 + 63.45% 193.12 + 66.53*
B 7.20£2.23 7.11+3.12 9.16 + 3.82" 13.13 £4.71'# 13.49 + 479"
C 0.84 £0.29 0.90 = 0.41 0.75 £ 0.25" 0.69 £ 0.27"* 0.68 + 0.29*
PWV-8 5.44£1.05 555+ 1.17 6.74+ 122" 7.89 +1.33 7.83 +1.33"

Tp (dynes/em?  21.11+3.95 20.03 +3.89 17.14 + 3.46" 16.17 +3.57" 16.16 + 3.77"
Tm (dynes/em?)  12.01 +3.02 11.45 £2.31 9.23+221" 8.77+3.17 8.73+3.33

BF (mL/s) 4.99 +0.89 493 £0.79 497+0.83 4.88+0.79 4.91£0.83

RN 114.47 £ 24.99 125.12 +30.12 347.47 + 87.56 398.12 + 88.79 563.32 + 89.97

T Gl SR B PP LA IMT: N BREE s Ep . MR - DRV REG B . BEEEIEE Co U
Pis PWV-B : BKFFD AL FEEE s DM NAE s DAEFsRIIMA NARs TP W@ iIBy bl ;s Tm: “FI8TU1J);5 BF:

MfisE; RN: HIGESE. SR AR R A, "P<0.05,

51 TWARHM L, #P<0.01.
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Tab. 2 The analytical data of vascular minor axis image (X +5)

I E {@E2H n = 100 XTHEEH n = 64 1 RAH N=49 2 AEHAN=5 3 LR n=49
Ds (mm) 7.42+1.32 7.87 £2.15 8.33+2.67" 8.42+331" 8.56 +3.87"
Dd (mm) 6.87 +0.97 7.01 £1.02 7.23 £0.98" 7.22+1.02° 733 +1.34

Ss (mm) 37.89+5.98 40.12 +6.98 4244 +6.54 4278 +6.32 4577 +6.55

Sd (mm) 35.66 + 4.47 38.53 £3.98 37.96 +4.43 38.79 £ 4.02 39.97 £4.32
IMCSA  (mm?) 15.97 £3.15 16.44 +3.32 2021 +2.47" 2247 + 24300 25.12 + 3.45%48
IR REE ) 47.02£6.12 48.02 +5.98 62.15+10.11" 64.23 +9.87" 63.74+10.71"
Ep 99.49 + 39.85 165.46 +52.12 187.37 + 63.45" 192.12 + 66.54" 194.43 + 65.22"
B 7.01 £3.15 9.15 +3.87 13.12 £+ 4.75* 13.41 +4.99* 1321 +5.01"
C 0.90 + 0.39 0.75 £ 0.25 0.69 +0.28 0.67 £ 0.29" 0.67 £ 0.31"
PWV-B 5.54+1.07 671122 7.79 £1.32° 7.84+ 134 7.88 £1.32"
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