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Summary

To elucidate coronary collateral function in the ischemic myocardium, we studied coronary hemo-
dynamics and myocardial lactate metabolism of the collateral-dependent myocardium before and dur-
ing rapid atrial pacing. Subjects consisted of 38 patients who were categorized into 3 groups according
to their coronary and coronary collateral arteriographic findings: 14 patients with normal coronary
arteriograms (Group A), 15 with significant stenosis in the left anterior descending coronary artery
(LAD) without collaterals (Group B), and 9 with LAD stenosis and collaterals (Group C). Estimates
of cross-sectional area (CSA) obtained from the orthogonal coronary arteriograms, and the great car-
diac vein flow (GCVF) and myocardial lactate extraction ratio (MLER) before and during rapid atrial
pacing were used as parameters to evaluate coronary stenosis. The results were as follows:

1. The cross-sectional areas in Groups B and C were 86%, and 91%, of that in Group A, re-
spectively.

2. In Group B, there was a good linear relationship between cross-sectional area and % 4GCVF,
as shown in %AGCVF=2.90+36.22x CSA (r=0.61, p<0.05). This relationship was modified in
Group C, increasing % 4GCVF against CSA.
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3. Myocardial lactate extraction ratio in Groups B and C decreased significantly after rapid
atrial pacing, while, it remained unchanged in Group A. This ratio after rapid atrial pacing did not

differ significantly between the 2 groups.

4. In 3 of 4 patients with total LAD occlusions, GCVF and anterior coronary resistance before
and during rapid atrial pacing were similar to those of Group A. However, significant decreases in
myocardial lactate extraction ratio after pacing loading were observed in 2 patients.

These results suggest that coronary collaterals greater than grade 2 according to Rentrop’s grad-
ing improve coronary flow reserve in the collateral-dependent myocardium, and that coronary collateral
function may depend not only on collateral flow but also on the extent of collateral-dependent

myocardium.
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Table 1. Cross-sectional area, coronary hemodynamics and myocardial lactate metabo-
lism in 3 groups before and during rapid atrial pacing

Group A Group B Group C

CSA (mm?) 8.7+0.6 1.2+0.6% 0.8+0.6%t
DP (mmHg X bpm) X 10?

Before 99+ 34 122+42 128 +26

During 177+31* 216+ 35*# 248 +42%#
GCVF (ml/min)

Before 68+14 61+21 67+17

During 117 +£29* 91 +26*# 90+21%#
CRa (mmHg/ml/min)

Before 1.43+0.30 2.05+0.80% 1.80+0.53#

During 0.95+0.32* 1.424+0.50*# 1.48+0.44*#
MLER (%)

Before 33+10 29+10 32+8

During 35+13 17+18*# 524%#

CSA =cross-sectional area; DP=double product; GCVF =great cardiac vein flow; CRa=coronary vascular
resistance of the anterior left ventricle; MLER=myocardial lactate extraction ratio.
# p<0.05: Group A vs Group B or Group C; t p<0.05: Group B vs Group C; * p<0.05: before vs dur-

ing.
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Fig. 1. Changes in double product during rapid
atrial pacing loading.

Differences of double product are compared among
the 3 groups.

Mean+SD.
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Fig. 2. Percent changes in great cardiac vein flow (GCVF) and anterior coronary resis-

tance (CRa) during rapid atrial pacing loading.

Percent changes in GCVF and CRa were significantly lower in groups B and C than in group A,
but there was no significant difference between groups B and C.

Mean+SD.
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Fig. 3. Relationship between cross-sectional area of the coronary artery (CSA) and
%4GCVF in groups without and with collaterals.

In the group without collaterals, there was a good linear correlation between CSA and %d4GCVF
(left panel). The relationship was modified in the group with collaterals, %4GCVF increased

against CSA (right panel).

%4GCVF =percent increase in great cardiac vein flow.
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Fig. 4. Changes in myocardial lactate extrac-
tion ratio (MLER) during rapid atrial pacing
loading.

MLER decreased significantly after rapid atrial
pacing in Groups B and C, but it remained un-
changed in Group A. However, no significant differ-
ences in MLER after rapid atrial pacing were ob-
served between Groups B and C.
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Fig. 5. Changes in GCVF, CRa and MLER during rapid atrial pacing in patients with total

LAD occlusion.

In 2 of 4 patients, GCVF and CRa before and during the pacing loading were similar to those in
Group A. In the other 2 patients, MLER after the pacing loading decreased markedly.

LAD =left anterior descending coronary artery.

Other abbreviations: see Table 1.
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