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Abstract . Previous studies have utilized coronary flow reserve (CFR) to evaluate
coronary microcirculation. However, the limitations of CFR in the assessment of coronary
microcirculation have been well described. Recently, coronary conductance can be mea-
sured in patients with ischemic heart disease. Measurements of coronary conductance are
obtained from the slope of the instantaneous end-diastolic relation between coronary flow
velocity and atrtic pressure using spectral analysis of the intracoronary Doppler signal. It
has been reported that coronary conductance may be able to evaluate coronary microcir-
culation less affected by hemodynamic conditions than CFR. The purpose of this study was
to investigate whether evaluation of coronarry microcirculation in the infarct related artery
by coronary conductance is more useful than CFR. We studied 15 anterior myocardial
infarction patients with single vessel disease. Follow-up coronary angiography was
performed 3 months after successful direct angioplasty, where no restenosis occurred. In
the acute phase and chronic phase, we assessed the phasic coronary flow velochity pattern
of the infarct related artery (JRA) and the non-infarcted artery (NIA) using a 0.014-inch
Doppler guidewire (FloWire, Cardiometrics, Inc.) at rest and during hyperemia induced by
intravenous administration of adenosine triphosphate disodium (150 xg/kg/min). CFR was
obtained from the hyperemic/baseline flow velocity ratio. We also calculated coronary
conductance at rest and during hyperemia.

As a result, the CFR values were found to be lower in the IRA than the NIA in the acute
phase. However, in the chronic phase there were no significant differences between the
CFR values obtained in the IRA and in the NIA. The recovery of CFR in the IRA was
sufficient 3 months after successful direct angioplasty. There were no significant differ-
ences between coronary conductance at rest in the IRA and in the NIA, although coronary
conductance during hyperemia was lower in the IRA than the NIA both in the acte and
chronic phases. The recovery of coronary conductance in the IRA was insufficient 3 months
after successful direct angioplasty. These results have been taken to suggest that impair-
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ment of coronary microcirculation in the IRA remains for a period of 3 months after

successful direct angioplasty.

(ZEEE. ], Nara Med. Ass.

50, 531~542, 1999)
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Fig. 1. A sample of coronary flow velocity spectrum in the non-infarcted artery.
Average peak velocity (APV) increased from 13 cm/sec to 45 cm/sec after intra-
venous adenosine triphosphate disodium (ATP): The calculated coronary flow

reserve (CFR) was 3.5.
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Fig. 2. ECG, aortic pressure and peak velocity of the same beats acquired in a digital format.
The maximal velocity is used as the start point, the rapid decrease in velocity due to
the beginning of myocardial constraction as end point for the analysis of the diastolic

hyperemic pressure-velocity relation.
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Fig. 3. The slope of the instantaneous end-diastric relation between coronary flow velocity
and aortic pressure.
Coronary conductance are calculated from this slope.

Table 1. Patient profile

No Sex Age Lesion Collat. Peak CK R.eperfusmn F.OHOW“HD Risk factors
time (hrs.) periods (mo.)

1 F 55 #7 - 3,206 5 2 HT, HL, OB
2 M 66 #6 + 2,036 5 4 HT, OB
3 M 52 #6 + 9,401 11 5 DM, HL
4 M 58 #6 - 621 3 2 S
5 F 67 #7 + 2,287 3 2 HT
6 M 73 #7 + 2,633 12 3 S, OB
7 M 48 #7 - 4,740 6 3 DM, HL, OB
8 F 46 #6 + 3,122 5 3 HT, DM, S, HL
9 M 68 #6 + 4,815 6 4 S

10 M 59 #7 + 3,410 4 3 HT

11 M 67 #6 + 876 7 2 S

12 M 49 #7 + 8,446 7 4 DM, OB

13 F 76 #6 - 10,650 8 4 HL

14 F 71 #6 - 6,940 5 3 S

15 M 55 #6 + 5,899 4 2 HT, HL

6110 4,955+3,748 6+3 3+1 (mean=+SD)

Collat. : collateral circulation, CK : creatine kinase, F : female, M : male, #: AHA Committee Report, HT :
hyperrtension, HL : hyperlipidemia, OB : obesity, DM : diabetes mellitus, S : smoking
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Fig. 4. Comparison of CFR between both acute and chronic phase in LAD and LCx.
CFR : coronary flow reserve, LAD : left anterior descending coronary artery, LCx :
left circumflex coronary artery, ns : not significant.
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Fig. 5. Comparison of CFR between both LAD and LCx in acute and chronic phase.
CFR : coronary flow reserve, LAD : left anterior descending coronary artery, LCx :
left circumflex coronary artery, ns: not significant.
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Fig. 6. Comparison of conductance at rest between both acute and chronic phase in LAD and

LCx.

LAD : left anterior descending coronary artery, LCx :left circumflex coronary

artery, NS : not significant.
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Fig. 7. Comparison of conductance at rest between LAD and LCx in acute and chronic phase.
LAD : left anterior descending coronary artery, LCx : left circumflex coronary
artery, ns . not significant.
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Fig. 8. Comparison of conductance during hyperemia between both acute and chronic phase
in LAD and LCx.
LAD : left anterior descending coronary artery, LCx :left circumflex coronary
artery, ns . not significant.
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Fig. 9. Comparison of conductance during hyperemia between both LAD and LCx in acute

and chronic phase.

LAD : left anterior descending coronary artery, LCx :left circumflex coronary

artery, ns : not significant.
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