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Summary

To clarify the influence of changes in the cardiac cycle length (R-R) and aortic pressure on the
coronary blood flow, a catheter-tip Doppler velocimeter was applied for 16 patients with chronic atrial
fibrillation (11 with valvular heart disease, 2 with coronary artery disease, 2 with cardiomyopathy and
one with atrial septal defect). An area under the coronary flow velocity curve during systole (JS),
diastole (/D) and one cardiac cycle ([T) for the proximal portion of the left anterior descending artery
(LAD: 12 cases) or the right coronary artery (RCA: 10 cases) was calculated in beat-by-beat. Then, the
correlations between each area and the R-R, systolic period (S), diastolic period (D) and aortic pressure
were assessed. In both the LAD and RCA, prolongation of R-R associated with prolonged D increased
/D, which caused an increase of [T. [D correlated with D (p<0.05), but [S did not correlate with S,
and the degree of change in [S or S was much less than that in [D or D. R-R or D of the preceding
beat correlated inversely (p<0.05) with [S in 11 of 12 LAD cases. In the RCA, positive correlations
between R-R or D of the preceding beat and [S were observed in cases with mitral stenosis (n=6)
or coronary heart disease (n=1), but not in other cases; a case with aortic regurgitation or hypertro-
phic cardiomyopathy, negative, and dilated cardiomyopathy, no correlation. In the LAD, aortic systolic
pressure did not correlate with [S or [D. In the RCA, aortic systolic pressure correlated with [S in
6 of 10 cases.

We concluded that prolongation of the diastolic period increased the coronary blood flow of each
cardiac cycle. In the LAD, coronary blood flow during systole was reduced in accord with the prolonged
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diastolic period of the preceding beat. In the RCA, elevation of aortic systolic pressure tended to

increase coronary blood flow during systole.
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Measurements of the relative value of coronary blood flow volume (CFV).

IS, ID and [T=relative values of coronary blood flow during systole (JS), diastole (JD) and car-

diac cycle (JT).
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Fig. 2. Phasic pattern in coronary blood flow velocity in patients with normal sinus rhythm
(top panels) and that in a patient with atrial fibrillation (bottom panels).

ECG, aortic pressure (mmHg) and coronary blood flow velocity (cm/sec) in the left anterior
descending artery (LAD: left panels) and right coronary artery (RCA: right panels) are shown.
Presystolic dip (arrows in panels A and B) is observed in patients with normal sinus rhythm (atrial
coves), but not in patients with atrial fibrillation (panels C and D).

HIRERS) & I E LR EARE 2 R L 72 (=
0.50~0.78). %&b @ 3frh 24, +72b bl
DO REARFFAH A SAE B £ CIEKRBELLHE Tt
HEEFRLE (4 r=—0067, —0.58). %3 14
(PLRERLOMHEE) TIA B 2R b o 7.
PEEY, AEBIRTEIOEFZRIESRICE -
TRADZZLEWRENE. ZhZPh o EH %
Fig. 5 icor L. EBM3 6955, Bk, FOEH
0.9cm? o EEMIE RIS T, TITHIEYN

i & IR It B X IEARRR 2 5% L7z (e.=0.91).
TEF 455, &, KBIIREEL 3/4 o X8Ik
FPAS AR 2R CHFEEZ R L (r=—0.65).
FTATO AL S 5 Wi EfTHEESEHIC X 5
IS MR OE(kiE, 20 AMEmRED 2
R LDBTIT, 2UEAMELREE Zh bk
TR EOR I3 B A o7z, £
FNTHOREBIRT b, FITORFEREE 02 ki
FERME MR B RES fed .

— 694 —



Relative
blood flow

0 250 500 750 1000 1250 msec

time

Fig. 3. Cardiac cycle and relative coronary
blood flow in the LAD.

IS against systolic period (triangles) and [D against
diastolic period (closed circles) in a patient with mitral
stenosis are shown. [D correlated with diastolic period
(r=0.97, p<0.01), but there was no correlation be-
tween [S and systolic period.

For abbreviations : see Figs. 1, 2.
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Fig. 4. The preceding diastolic period and [S in
the LAD in patients with atrial septal defect (top
panel) and with hypertrophic cardiomyopathy
(bottom panel).

[S correlated inversely with the preceding diastolic
period (r=—0.69, p<0.01, r=—0.86, p<0.01).
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Fig. 5. The preceding diastolic period and [S
in the RCA.

IS correlated closely with the preceding diastolic
period in a patient with mitral stenosis (r=0.91, p<
0.01; top panel), whereas a negative correlation was
observed in a patient with aortic regurgitation (r=
—0.65, p<0.05; bottom panel).

For abbreviations : see Figs. 1, 2.
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Fig. 6. Aortic systolic pressure and [S in the
RCA in patients with mitral stenosis.

IS in the RCA increased with the high aortic sys-
tolic pressure. There was a correlation between [S and
aortic pressure (r=0.69, p<0.01, r=0.80, p<0.01).
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