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Summary

Using an angiography apparatus capable of simultaneously processing digital subtraction angio-
grams and cine angiograms, the diagnostic capabilities of both methods for the coronary arteries
(DSCAG and Cine-CAG) were compared.

1. Twenty stenotic lesions of the coronary arteries of 11 patients were evaluated using both
modalities. The severity of stenosis using DSCAG with a 512x512x 8 bit matrix was semiautoma-
tically measured on the cathode ray tube (CRT) based on enlarged images on the screen of a Vanguard
cine projector which were of the same size as those of or 10 times larger than images of Cine-CAG. The
negative and positive hard copies of DSCAG images were also compared with those of Cine-CAG.

The correlation coefficients of the severity of stenosis by DSCAG and Cine-CAG were as
follows: (1) the same size DSCAG images on CRT to Cine-CAG, 0.95, (2) 10 times enlarged DSCAG
images on CRT to Cine-CAG, 0.96, and (3) the same size DSCAG images on negative and positive
hard copies to Cine-CAG, 0.97.

The semiautomatically measured values of 10 times enlarged DSCAG images on CRT and the
manually measured values of the same size negative and positive DSCAG images in hard copy closely
correlated with the values measured using Cine-CAG.

2. When the liver was superimposed in the long-axis projection, the diagnostic capabilities of
DSCAG and Cine-CAG were compared. The materials included 10 left coronary arteriograms and 11
right coronary arteriograms. Diagnostically, DSCAG was more useful than Cine-CAG in the long-
axis projection.
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Fig. 1. Phantom.

An acrylic block with 8 cylindrical holes of 0.5~
5.0mm in diameter is filled with diluted contrast
media. Cine angiogram and DSA are simultaneously
radiographed.
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Fig. 2. Radiograhps of phantom.

The longitudinal axes of the holes in the phantom are set at various angles to the scanning lines

of cathode ray tube (CRT), and radiographed.
a: 90°, b:60° c:30° d:O0°
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Fig. 3. Semiautomatic measurements of the phantom.
a. 1 and 2: measuring portions of columns of contrast media.
b. densitometric profile curves at portions 1 and 2.

(Fig. 6).
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Fig. 4. Method of measuring the severity of stenosis of the coronary lesion.
a: three-point method, b: two-point method. '
1.3: normal region, 2.: stenotic region.
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Table 1. Accuracy of dimensional measurements of cine coronary arteriography (cine) and
digital subtraction angiography (DSA)

Diameter (mm) 4 3 2 1.5
(n=12) (n=12) (n=12) (n=12)
Angle \\\\ Cine DSA Cine DSA Cine DSA Cine DSA
90° 4.20 4.14 3.14 3.14 2.07 2.09 1.59 1.64
60° 4.20 4.09 3.14 3.03 2.07 2.12 1.59 1.62
45° 4.20 4.11 3.14 3.03* 2.07 2.12 1.59 1.55
30° 4.20 4.07 3.14 3.17 2.07 2.17* 1.59 1.63
0° 4.20 3.97** 3.14 3.10 2.07 2.00 1.59 1.53

*: p<0.05, **: p<0.01, (T-test)
Diameter : diameter of the holes in the phantom filled with contrast media.
Angle : angle of longitudinal axes of the holes in the phantom to scanning lines of the cathode ray tube (CRT).
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Fig. 5. Comparison of the severity of stenosis of the coronary artery on the images of Cine-
CAG and DSCAG.

: Cine-CAG to DSCAG on CRT adjusted to the same size of cine projection.

: Cine-CAG to DSCAG on CRT enlarged 10 times to the size of cine projection.

: Cine-CAG to DSCAG on negative hard copy adjusted to the same size of cine projection.

: Cine-CAG to DSCAG on positive hard copy adjusted to the same size of cine projection.
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Fig. 6. Comparison of coronary artery stenosis
between Cine-CAG and DSCAG enhanced with
high-pass filtering.

The regression line and correlation coefficient are
degraded, as compared with those of the unenhanced
processing.
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Fig. 7.. Cranial projection of the right coronary artery and the left coronary artery of Cine-

CAG and DSCAG.
The coronary arteries superimposed on the liver are less precisely imaged on cine CAG (left), but
are clearly visualized on DSA (right).
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Fig. 8. Radiograhps of phantom, positioned parallel to the scanning lines of CRT and its

densitometric profile curves.
Density of the contrast columns and their profile curves are step-wise, therefore recognition of the

contour and the measurement of the diameter becomes inaccurate.
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