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Summary

Coronary blood flow distribution and coronary flow reserve were experimentally evaluated by the
thermodilution technique. Using a special catheter with two external thermistors 5 cm apart, the great
cardiac vein (GCV) outflow and coronary sinus (CS) outflow were measured. Coronary inflows in the
left anterior descending (LAD) and circumflex (LCX) arteries were measured by electromagnetic flow
probes during arterial occlusion or bolus arterial injection of nitroglycerin and dipyridamole injection
in a peripheral vein.

On the LAD side, the venous flow due to the interventions increased both GCV and CS outflows,
while the interventions in the LCX increased CS outflow without significant changes in the GCV flow.
LAD inflow and GCV outflow, and LCX inflow and (CS-GCV) flow correlated well, and there were
significant close correlations between each inflow and outflow.

Coronary reserve in the LAD and LCX was studied in successive 709, and 909, stenoses produced
by a calibrated constrictor. Maximal coronary flow was obtained during reactive hyperemic response
after coronary artery occlusion. Although there was no significant coronary reserve in the coronary in-
flow or outflow in the basal state, coronary reserve in the GCV and CS decreased significantly in ste-
noses of the LAD and LCX.
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These results suggest that this method allows practical assessment of drainage from the LAD
and LCX areas and that stenosis greater than 70%, can be estimated from the changes in regional
venous outflows. This method may be helpful in evaluating regional coronary hemodynamics clinically.
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Fig. 1. Effect of temporary occlusion of the LAD on coronary flow and reactive hypere-

mic responses.

Both GCV and CS outflows respond proportional to the behavior of the LAD.
ABP =aortic blood pressure; CS=coronary sinus flow; GCV =great coronary vein flow; LAD=
left anterior descending arterial flow; Cfx=left circumflex arterial flow. (Figures indicate m//min).
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Fig. 2. Effect of bolus injection of nitroglycerin on LAD flow.

Both GCV and CS outflows increase concomitantly with the increase of LAD flow.

ABP =aortic blood pressure; CS=coronary sinus flow; GCV =great coronary vein flow; LAD=
left anterior descending arterial flow; Cfx=left circumflex arterial flow. (Figures indicate m//min).
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Fig. 3. Effect of temporary occlusion of LCX flow.

CS outflow responds markedly, while GCV outflow does less markedly.

ABP =aortic blood pressure; CS=coronary sinus flow; GCV =great coronary vein flow; LAD =
left anterior descending arterial flow; Cfx=left circumflex arterial flow. (Figures indicate m//min).

289 ml/min ~ LML TV 5. ZD&wo LAD
X 31 ml//min 55 48 ml/min ~ L # 17 ml/
min L, oz GCV filicKpe s h, 31
ml/min 725 42 ml/min ~ ¢ # 11 ml/min DN

RED LI, Zhix LCX a6 ok 4 %
N+ rMBEE ORI L Bbhi.

Ei#Eic, LCX N NTG AT (Fig. 4),
LAD ¢ GCV 0fifiBIZIELEAERETHBD
gk L, LCX oMyt 49 ml/min A& 218 ml/
min, CS i+ 75 ml/min %5, 259 m//min ~
LmL TRy, LCX ofit&EEks CS Fiikic
KEtshTw a0 Rshi. Skky, LCX

— 356 —



ABP

SRR IR T

10sec

R B
W'oe7
7 S

3
| WNWNW
| il LAD 27t :"f“"'
EA: o [ ™
AT e a9 /

NR————

Fig. 4. Effect of bolus injection of nitroglycerin on LCX flow.
LAD inflow and GCV outflow do not change, while CS outflow increases markedly.
ABP=aortic blood pressure; CS=coronary sinus flow; GCV=great coronary vein flow; LAD=
left anterior descending arterial flow; Cfx=left circumflex arterial flow. (Figures indicate m//min).
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Fig. 5. Effect of bolus injection of 10 mg dipyridamole on peripheral vein flow.
Coronary inflows and outflows increase in proportion.
ABP =aortic blood pressure; CS=coronary sinus flow; GCV =great coronary vein flow; LAD=
left anterior descending arterial flow; Cfx=left circumflex arterial flow. (Figures indicate m//min).
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Table 1. Relationship between coronary in-
flows (LAD, LCX) obtained by the
electromagnetic flow probe and re-
gional coronary outflows (GCV, CS)
by the thermodilution technique

n Flow (ml//min) Correlation
(mean+SD) coefficients

LAD 167

38.9+17.9
GCV 167 39.5117.5} 0.94
X ) .
LC 167 73.7+62 2] 0.97
74.1+60.9

CS-GCvV 167

LAD =left anterior descending arterial flow; GCV
=great cardiac vein flow; LCX=circumflex arterial
flow; CS=coronary sinus flow.
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Table 2. Difference in the hyperemic response ratios of coronary outflows and inflows
induced by 8 seconds occlusion of the LAD and LCX

GCV LAD CS—-GCV LCX

outflow inflow outflow inflow
Experiments (No.) 8 8 8 8
Control 1.6+0.3 2.9+0.8 1.8+0.3 3.2+0.3
70% stenosis 1.2+0.3* 1.94+0.3** 1.54+0.2** 2.5+0.5*
909%, stenosis 1.0+0.3** 1.14+0.3** 0.9+0.2%* 1.0+0.3**

Values are shown as mean=+SD.
* p<0.05, ** p<0.01 (vs control).

Hyperemic response=the ratio of hyperemic flow to basal flow.
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