Journal of Cardiography 16: 11-17, 1986

Digtal subtraction ang- Myocardial perfusion
iography (Z & LW imaging by digital sub-
REE R PLAE DFA A traction angiography

Ml <z Hiroyuki KADOWAKI
A 8kH] Kinji ISHIKAWA
KR &5 Toshihiro OGAI

FER M Ryo KATORI

Summary

Several methods of digital subtraction angiography (DSA) were compared to determine which
could better visualize regional myocardial perfusion using coronary angiography in seven patients with
myocardial infarction, two with angina pectoris and five with normal coronary arteries. Satisfactory
DSA was judged to be achieved if the shape of the heart on the mask film was identical to that on the
live film and if both films were exactly superimposed. To obtain an identical mask film in the shape of
each live film, both films were selected from the following three phases of the cardiac cycle; 1) at the R
wave of the electrocardiogram, 2) 100 msec before the R wave, and 3) 200 msec before the R wave. The
last two were superior for obtaining mask and live films which were similar in shape, because the cardiac
motion in these phases was relatively small. Using these mask and live films, DSA was performed
either with the continuous image mode (CI mode) or the time interval difference mode (TID mode). The
overall perfusion of contrast medium through the artery to the vein was adequately visualized using the
CI mode. Passage of contrast medium through the artery, capillary and vein was visualized at each
phase using TID mode. Subtracted images were displayed and photographed, and the density of the
contrast medium was adequate to display contour lines as in a relief map. Using this DSA, it was
found that regional perfusion of the contrast medium was not always uniform in normal subjects,
depending on the typography of the coronary artery. In all patients with anterior myocardial
infarction, low perfusion was observed at the infarcted portion compared to the non-infarcted myo-
cardium. In patients with inferior myocardial infarction, this low perfusion area was not observed
because right coronary angiography was not subjected to DSA in this study. Several technical difficulties
in performing coronary DSA were discussed and we proposed its application to detect myocardial
perfusion defects in coronary arteriograms of clinical patients.
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Diagramatic representation of subtraction mode.

Continuous image (CI) mode: The mask image is the frame before the contrast medium injection.
Time interval difference (TID) mode: The mask image is the antecedent frame with the constant

time interval before the live image.
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Fig. 2. Comparison of the DSA images at three synchronous times; at the peak of the R
wave (A), 100 msec (B) and 200 msec (C) before the R wave in a 49-year-old patient with

old anterior myocardial infarction.

Contmuous image mode

Fig. 3. Comparlson of the DSA images obtamed with two dlﬂ‘erent DSA modes.

Three pictures in the upper panel (A) are obtained with the CI mode ; the lower (B), with the TID
mode. The numbers of each picture ((1), (2), (3)) indicate the timing of live images; (1) utilized the
live image of the second beat, (2) Sth beat, and (3) 7th beat after the contrast medium injection.

The subject is the same as in Fig. 2.
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Three dimensional Display

Fig. 4. Three-dimensional display of the sub-
traction image in the same patient as in Fig. 2.
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