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Summary

The relationship between coronary blood flow velocity (CBFV) and myocardial oxygen extraction
(O.-Ext) was investigated during rapid changes of CBFV after intracoronary papaverine infusion. In 6
patients without stenosis of the left anterior descending artery (LAD), one with hypertrophic cardio-
myopathy, 2 with syndrome X and 3 with effort angina pectoris, simultaneous measurements of CBFV
using the Doppler catheter system and coronary venous oxygen saturation using the fiberoptic catheter
system were continuously performed before and during intracoronary infusion of papaverine. When
O,-Ext was related to CBFV in every cardiac cycle, there was a good, inverse linear relationship, both
in the increase (r=0.81+0.24) and decrease (r=0.93+0.04) phases of CBFV. The increase in cross-
sectional area of segment 6 in the LAD as observed on orthogonal coronary angiograms was 6.0+2.09,.

These results imply that the increase in CBFV during intracoronary papaverine infusion seems
parallel to that of coronary blood flow, and that papaverine induces no significant change in myo-
cardial oxygen consumption. Myocardial oxygen extraction in response to changes in coronary flow
is regulated readily to meet the myocardial oxygen demand.
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Table 1. Subjects

Case (‘;g_:) Sex Diagnosis CAG
1 35 M HCM (=)
2 60 F Syndrome X (=)
3 60 M EAP seg 2 (90%)
4 60 M EAP seg 3 (90%)
seg 9 (75%)
5 72 M EAP seg 4 (90%)
seg 13 (95%)
6 59 M Syndrome X (=)
Mean 57
+SD  +12

CAG =coronary angiography; (—)=no stenosis;
seg=segment ; HCM =hypertrophic cardiomyo-
pathy; EAP=effort angina pectoris; M=male; F=
female.
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Sat o time delay 5f)) #ZE L 7 5 2 T,
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Fig. 1. An angiogram demonstrating catheter location (top), hemodynamic tracings, and

CBFV.CS0,-Sat loop (bottom) in Case 3.

With the initiation of intracoronary papaverine infusion (*), CBFV and CSO,-Sat increased rapidly
and decreased gradually thereafter (bottom). Note that CBFV.CSO,-Sat relation in every beat after

papaverine infusion depicts a 45-degree line (bottom).

ECG =electrocardiogram; AOP=aortic pressure; CBFV=coronary blood flow velocity; CSO,-

Sat=coronary sinus oxygen saturation.
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Table 2. Changes in HR, AoP, CSA, CBFV and CSO,-Sat during intracoronary papaverine

infusion
PAP HR (bpm) AoP (mmHg) CSA (mm?) CBFV (cm/sec) CSO,-Sat (%)
Case
(M) Control PAP  Control PAP  Control PAP  Control PAP  Control PAP
1 8 91 96 100 98 7.8 8.4 16.8 14.1 37 89
2 6 70 68 78 76 6.9 7.1 4.2 14.0 52 87
3 10 79 82 92 89 7.2 7.8 8.2 23.2 26 78
4 10 69 70 108 106 9.4 9.9 7.5 22.3 29 84
5 8 71 74 110 108 9.3 9.6 5.3 18.4 32 76
6 12 64 66 108 106 7.6 7.8 15.7 71.9 24 57
Mean 9 74 76 99 97 8.0 8.4* 9.6 31.8* 33 79*
+SD +2 +10 +11 +12 +13 +1.1 =*1.1 +5.3 +21.7 +10 +12
*: probability (versus control)<0.05 by Student’s t test.
PAP=papaverine; HR=heart rate; CSA=cross sectional area.
Other abbreviations: see Fig. 1.
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3. CBFV & O,-Ext & D&

Fig. 3 i3 E@~~RY L5 i1z & 3 CBFV
& OxExt tof#E z—DLREBOELE LT
FEbHLLIbDTH B ZREN—FTHDBE,
CBFV & O,-Ext mBif%ix CBFV Z{brkiz 4 41

Fig. 2. Time courses of CBFV and CSO,-Sat
after intracoronary infusion of papaverine.

CBFV and CSO;-Sat increased to peak values
within 20 seconds after papaverine infusion, and
returned to the control levels in about 80 seconds
thereafter. Note the coincidental change between
CBFYV and CSO,-Sat.

Abbreviations : see Fig. 1.
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Fig. 3. Relationship between CBFV and O,-Ext in 6 cases.
O,-Ext was related to CBFV in every cardiac beat after intracoronary infusion of papaverine. As-
terisks indicate the starting point of CBFV.0,-Ext relation and the arrows indicate the direction of

the movement during papaverine loading.

O,-Ext=myocardial oxygen extraction ratio. Other abbreviations : see Fig. 1.
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