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Summary

Coronary blood flow dynamics were investigated in 9 patients with isolated coronary artery disease of
the left anterior descending artery (LAD) with good collateral flow (grade 2 or 3 of Rentrop’s classification)
from the right coronary artery (RCA) and 20 patients with normal coronary arteries as controls. The coro-
nary flow velocity (Vs : systolic peak, Vd : diastolic peak, Vm : mean) was measured with a Doppler
catheter and the diameter (D) by the edge detection method in the proximal portion of the RCA. Vs/Vd was
calculated. The areas under the velocity curve during systole (Is) and diastole (fd) were measured to obtain
the ratio (,fs/fd). Peak to resting velocity ratio (PRVR) was obtained as an index of coronary flow reserve,
using intracoronary injections of 6 m/ contrast medium or 8-12 mg papaverine. These parameters before
percutaneous transluminal coronary angioplasty (PTCA), after PTCA, and in control subjects were com-
pared. The collaterals disappeared angiographically immediately after successful PTCA. D (before
PTCA : 3.2%0.1 mm, after PTCA : 3.31+0.1 mm, controls : 3.2£0.1 mm) and Vs did not vary between
before and after PTCA and in control subjects (NS). The values of Vd, Vm decreased and Vs/Vd and Js/fd
increased after PTCA to the values in the controls. PRVR obtained with contrast medium and papaverine
also increased.
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PTCA caused the disappearance of the collaterals from the RCA to the LAD, decreased coronary flow,
and restoration of coronary flow reserve in the right coronary artery.
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Fig. 1. Scheme of coronary blood flow velocity curve and
the indexes measured in this study.

ECG =electrocardiogram; AoP=aortic pressure; CFV
=coronary flow velocity; Vs=peak systolic flow velocity;
Vd=peak diastolic flow velocity; Vm=mean flow velocity;
Js=systolic time velocity integral; Jd=diastolic time veloc-
ity integral.
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Table 1. Aortic pressure and heart rate

AoSP AoDP HR
(mmHg) (mmHg) (bpm)
Control group 112£6 69+4 63+2
Before PTCA 102£5 59+3 61t4
After PTCA 100+6 604 63+4

There were no significant differences in aortic pressure and
heart rate between the 3 groups.

meant SE.

AoSP=aortic systolic pressure; AoDP=aortic diastolic
pressure; HR =heart rate.
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Fig. 2. Phasic pattern in the blood flow velocity of the
right coronary artery of the controls.

ECG, aortic pressure (mmHg) and coronary blood flow ve-
locity (cm/sec) of 2 representative cases are shown. Vs and Vd
are almost equal.

Abbreviations as in Fig. 1.
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Fig. 3. Changes in phasic pattern in blood flow velocity of the right coronary artery before and after

angioplasty.

ECG, aortic pressure (mmHg) and coronary blood flow velocity (cm/sec) before (upper) and after (lower) PTCA in
2 representative patients are shown. In both patients, mean flow velocity decreased and systolic flow velocity in-
creased (increase in Vs/Vd and Js//d) relative to diastolic flow velocity after angioplasty.

Abbreviations as in Fig. 1.

Table 2. Parameters from coronary blood flow velocity curves in the control group

Vs vd Vm
(cm/sec) (cm/sec) (cm/sec) Vsivd Isila
Control group 7.5+£0.7 87+£1.0 58+2.7 0.891+0.07 0.471+0.04

Abbreviations as in Fig. 1.
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Fig. 4. Flow velocity in the right coronary artery before
and after angioplasty.

Vs did not change significantly. Vd and Vm significantly
decreased after angioplasty.

* p<0.01.

Abbreviations as in Fig. 1.

\281F % PRVR DfE%R R L 7. PTCA BRI IE
A2 & B PRVR 13 2.12+0.14 5 2.89+0.17 (p
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Fig. 5. Parameters of the systolic to diastolic flow ratio in
the right coronary artery.

Vs/Vd and [s/fd were significantly decreased after
angioplasty.

* p<0.01.

Abbreviations as in Fig. 1.

Contrast medium Papaverine
* *
4.0 4.0
3.0 I 3.0
}¥/ﬂ
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Fig. 6. PRVR in the right coronary artery before and af-
ter angioplasty.

Peak to resting velocity ratio (PRVR) indicated by contrast
medium or papaverine significantly increased after
angioplasty.

*p <0.01.
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