Jooodguooobogubod
Joougoouooougd

J Cardiol 2001; 37: 241—-248

Comparison of Quantitative
Coronary Arteriography Using

Cinefilm and Digital I mages
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Objectives. Quantitative coronary arteriography using both analog datal cinefilmCand digital data was
evaluated with a stenotic vessel phantom and clinical data.

Methods. A stenotic vessel phantom using contrast medium with diameters of 2, 3, 4 and 6mm was
imaged using an X-ray image intensifier. Quantitative coronary arteriography was performed to measure
reference and stenosis diameters in the phantom and under clinical conditions to measure coronary artery
diameters using cinefilm and digital images.

Results. Both cinefilm and digital images were distorted at the peripheral image area, so errors were
caused when the reference and stenosis were not in the same area. Measurements of diameters in the hori-
zontal direction were larger than in the vertical and diagonal directiond p0 0.0500 Reference diameters
measured on digital images were larger than those on analog images pd 0.000101 The difference in the
real and measured reference diametdr] 2 and 3mmlivas less than 1% on digital images. The mean error in
measurement of stenotic diameter measured on cinefilm images was 0.40 6.3% smaller for 0.50 4.5mm
diameter, but on digital images was 13% larger for 1mm diameter, 18% larger for 0.75mm diameter and
28% larger for 0.5mm diameter. Under clinical conditions, the reference vessel diameter measured at the
stenosis and the percentage stenosis were well correlated between the analog and digital images.

Conclusions. Reference diameters of stenotic vessels are ailmost the same on cinefilm and digital
images, but stenotic diameters under 1mm are larger than actual size on digital images and on cinefilm

images.
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Fig. 1 Examplesof digital images

Upper left: Reference grid. Upper right: Phantom 75% stenosis with the vessel in the vertical direction,
and diameters of 8, 6, 4, 3 and 2mm. Lower left: Phantom 50% stenosis with the vessel in the horizontal
direction. Lower right: Phantom 25% stenosis with the vessel in the diagonal direction.
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Table 10 Calibration factors

Vesseal diametef] mmO [

Vess
direction 2 3 4 6

Cinefilm image
Horizontal 0.0837 0.0847 0.0854 0.0848
Vertical 0.0835 0.0845 0.0850 0.0849
Diagonal 0.0824 0.0846 0.0850 0.0843

Digital image 0
Horizontal 0.2054 0.2104 0.2112 0.2071
Vertical 0.2043 0.2089 0.2116 0.210
Diagonal 0.2003 0.2085 0.2102 0.2105
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Table 200 Reference vessdl diameters

Phantom Horizontal direction Vertical direction
Vess Percentage diameter ] . ] .

diametef] mmO Stenosigl %0 Analog image Digital image Analog image Digital image
25 1.946+ 0.0071 2.044+ 0.007%8 1.892+ 0.013 1.973+ 0.046"

2 50 2.023+ 0.018'S 2.05 + 0.008"1 1.981+ 0.010 2.024+ 0.021"
75 1.939+ 0.007 2.026+ 0.0057*$8 1.949+ 0.015 1.999+ 0.025"

25 2,936+ 0.026° 3.044+ 0.087'8 2926+ 0.014 2.979+ 0.009”

3 50 2.949+ 0.007'8 3.042+ 0.008""8 2.868+ 0.016 2.999+ 0.016"
75 2912+ 0.010' 3.046+ 0.007"'S 2.881+ 0.009 2.987+ 0.013"

25 4.002+ 0.006' 4.109+ 0.009 3.932+ 0.009 4.08 + 0.013”

4 50 3.999+ 0.007'8 4.111+ 0.014°s 3.952+ 0.008 4.081+ 0.010”
75 4.109+ 0.009'8 @ 4.145+ 0.010°'8 3.967+ 0.007 4.086+ 0.010°

25 6.065+ 0.005% " 6.161+ 0.007"'S 6.047+ 0.007 6.112+ 0.013"

6 50 6.032+ 0.004° 6.117+ 0.008"'$ 6.034+ 0.011 6.09 + 0.011"
75 6.126+ 0.018'S 6.139+ 0.007% 6.033+ 0.007 6.122+ 0.013"

Phantom Diagonal direction Mean
Vessel Percentage diameter ] . - .

diametef] mm0l Stenosigl %0 Anaog image Digital image Analog image Digital image
25 1.895+ 0.007 1.973+ 0.041" 1.911+ 0.027 1.997+ 0.049"

2 50 1.916+ 0.021 2.013+ 0.017 1.973+ 0.048 2.029+ 0.022"
75 1.942+ 0.008 1.985+ 0.010 1.943+ 0.011 2.003+ 0.023"

25 2.888+ 0.011 2.99 + 0.011" 2917+ 0.027 3.004+ 0.030"

3 50 2.895+ 0.007 2.999+ 0.007" 2.904+ 0.036 3.013+ 0.023"
75 2.906+ 0.005 3.038+ 0.013 29 + 0016 3.024+ 0.029-

25 3.989+ 0.006 4.061+ 0.007” 3.974+ 0.032 4.083+ 0.022”

4 50 3.986+ 0.009 4.049+ 0.009” 3.973+ 0.021 4.08 + 0.028”
75 3.989+ 0.012 4.05 + 0.009” 4.022+ 0.064 4.094+ 0.041°

25 6.021+ 0.009 6.131+ 0.013" 6.044+ 0.020 6.135+ 0.023"

6 50 5.999+ 0.010 6.141+ 0.006" 6.022+ 0.018 6.116+ 0.023"
75 5.986+ 0.010 6.102+ 0.014" 6.048+ 0.060 6.121+ 0.019”

Values are meant SEM. "p0 0.0001, analog image vs digital image. T p0J 0.0001, * p0J 0.05 vs vertical direction. $ p0J 0.0001, " p0J
0.01 vs diagonal direction.
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Table 30 Stenotic vessel diameters
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Phantom Horizontal direction Vertical direction
Vess Percentage diameter ] . - .

diametef] mmO Stenosigl %00 Analog image Digital image Analog image Digital image
15 1.353+ 0.017 1.488+ 0.076" 1.522+ 0.029 1.511+ 0.038

2 1 0.864+ 0.035 0.935+ 0.035" 0.913+ 0.041 1.055+ 0.027°
05 0.474+ 0.051 0.671+ 0.030" 0.495+ 0.036 0.627+ 0.035"

225 2.116+ 0.039 2.225+ 0.026" 2.192+ 0.035 2.168+ 0.020

3 15 1.378+ 0.024 1.491+ 0.030 1.469+ 0.018 1.486+ 0.032
0.75 0.730+ 0.027 0.921+ 0.010" 0.788+ 0.046 0.902+ 0.015"

3.0 2.953+ 0.007 3.025+ 0.023 2.820+ 0.044 2.961+ 0.028"

4 20 1.888+ 0.016 2.001+ 0.043 1.899+ 0.020 1.997+ 0.010-
1.0 0.956+ 0.049 1.137+ 0.044° 0.962+ 0.034 1.171+ 0.040°

4.5 4.528+ 0.019 4.635+ 0.013” 4.447+ 0.012 4.573+ 0.016"

6 3.0 2.904+ 0.028 2.974+ 0.023 2.904+ 0.019 2.970+ 0.028"
15 1.418+ 0.030 1.526+ 0.036" 1.414+ 0.016 1.424+ 0.047

Phantom Diagonal direction Mean
Vesse Percentage diameter ] . - .

diametef] mm0Ol stenosifl %0 Anaog image Digital image Analog image Digital image
15 1.370+ 0.034 1.457+ 0.042" 1.405+ 0.088 1.485+ 0.057°

2 1 0.819+ 0.046 0.898+ 0.046" 0.865+ 0.056 0.963+ 0.077"
05 0.508+ 0.036 0.615+ 0.020" 0.492+ 0.043 0.638+ 0.037-

2.25 2.161+ 0.026 2.292+ 0.030" 2.156+ 0.045 2.228+ 0.057"

3 15 1.367+ 0.025 1.444+ 0.029" 1.405+ 0.051 1.474+ 0.036"
0.75 0.716+ 0.024 0.829+ 0.036 0.745+ 0.045 0.884+ 0.046"

3.0 2973+ 0.019 3.038+ 0.019" 2915+ 0.074 3.008+ 0.041"

4 20 1.867+ 0.028 1.984+ 0.027" 1.885+ 0.025 1.994+ 0.034”
10 1.010+ 0.050 1.085+ 0.027 0.976+ 0.050 1.131+ 0.051

4.5 4.470+ 0.033 4.536+ 0.024" 4.482+ 0.041 4.581+ 0.045"

6 3.0 2.890+ 0.015 2.983+ 0.037 2.899+ 0.021 2.976+ 0.030”
15 1.373+ 0.041 1.497+ 0.033" 1.402+ 0.036 1.482+ 0.058

Values are meant SEM. "p0 0.0001, analog image vs digital image.
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