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Summary

To evaluate the coronary circulation and myocardial perfusion dynamics, we performed left coro-
nary digital subtraction angiography (DSA) in 35 patients with vasospastic angina. The left coronary
circulation time (CCT) measured from the proximal left coronary artery to the coronary sinus was
5.77+0.86 sec, and the left epicardial conducting artery transmission time (CAT) measured from the
proximal left coronary artery to the apical area was 2.65+0.82 sec in normal controls. The CCT and
CAT were significantly prolonged in patients with vasospastic angina, indicating that the coronary
peripheral vascular resistance is probably greater after the cessation of nitrates and Cat**-antagonists.

After the intracoronary injection of ergonovine malate, the CCT was slightly shortened, but the
apical Ty, was significantly prolonged in patients with vasospastic angina. This suggested that coronary
vasospasm is present not only in the epicardial arteries but also in coronary arteries with peripheral
resistance. These phenomena were not observed in normal controls.

We performed left coronary DSA after conventional left coronary cineangiography. When the
CCT exceeded 6.7 sec, we considered that the coronary circulation was significantly impaired.

We concluded that the coronary DSA is very useful for evaluating abnormal coronary circulation
in patients with vasospastic angina during myocardial perfusion.
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Fig. 1. Coronary digital subtraction angiography (DSA) and time-density curves.
Upper panel: epicardial conducting artery transmission time (CAT) and time to half peak density
of the apical time-density curve (Ty/,). Lower panel: coronary circulation time (CCT).
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Fig. 2. Correlations between the coronary circulation time (CCT) and cardiac index (CI)
(top left), the CCT and left ventricular ejection fraction (LVEF) (top right), the CCT and heart
rate (HR) (bottom left), and the CCT and diastolic driving pressure (bottom right).

CCT only correlated closely with the cardiac index. Shaded areas indicate normal ranges.
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Fig. 3. Correlations between the coronary circulation time (CCT), conducting artery trans-
mission time (CAT) and time to half peak density of the apical time-density curve (T/).
T,/ correlates closely with CCT, but not with CAT.
EM =ergonovine malate-DSA.
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Fig. 4. Coronary circulation time (CCT) in var-
ious diseases.

CCT was significantly prolonged in hypertensive
patients and in patients with vasospastic angina.

N=normal controls; HT=hypertension; EAP=
effort angina pectoris; VAP=vasospastic angina
pectoris.
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Fig. 5. Distribution of coronary circulation time (CCT) and conducting artery transmis-
sion time (CAT) in vasospastic angina pectoris (VAP).
CAT distributes towards the right and CCT distributes upwards in patients with VAP,
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Fig. 6. Changes in coronary circulation time (CCT) from control-DSA to late-DSA in nor-
mal controls and in patients with vasospastic angina.

In normal controls (left), CCT did not change in either state; whereas, in vasospastic angina
(right), CCT which was longer than that of the controls, was significantly prolonged in control-DSA
and was more prolonged in late-DSA. The bar below the figures indicates the DSA procedure.

Cont.=control-DSA ; ISDN =isosorbide dinitrate-DSA ; Late =late-DSA.
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Fig. 7. Coronary circulation time (CCT), con-
ducting artery transmission time (CAT) and
time to half peak density of the apical time-
density curve (T,/,) with the ergonovine provo-
cation test in normal controls and in patients
with vasospastic angina pectoris (VAP).

The apical T/, was markedly prolonged after the in-
tracoronary injection of ergonovine malate in patients
with vasospastic angina.

C=control-DSA.

Other abbreviations: see Figs. 3, 6.
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Fig. 8. Comparisons of times to half peak density of the apical time-density curve (T, ;) be-
tween the intracoronary injection of ISDN (left) and EM (right).
The apical Ty, was significantly prolonged after the intracoronary injection of ergonovine malate

in the vasospastic angina group.
Abbreviations: see Figs. 3, 6.
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