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Effect of Filling Condition in the Intramyocardial Capacitance Vessels
on Diastolic Coronary Artery Flow Dynamics

Masami Goto

Intramyocardial capacitance vessels functionally consist of ordinary capacitance
and unstressed volume (UV). Thus, effect of the condition of UV on the diastolic
coronary pressure-flow relationship (PFR) was analyzed. In 7 anesthetized dogs,
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the left main coronary artery was occluded for 15 seconds to squeeze out the
blood in UV, and then long diastole was induced. Two seconds later, coronary
perfusion pressure was increased stepwise to a preset target pressure. Upon
the initiation of reperfusion, left anterior descending coronary artery (LAD) flow
reached an initial quasi-static level in a second, in which great cardiac vein (GCV)
flow remained at zero (UV unfull). Then LAD flow decreased significantly with
the reappearance of GCV flow (UV full) and converged to the final steady level.
PFRs during the initial quasi-static phase and during the final steady state phase
showed excellent linearities (r=0.97—0.99). Zero flow pressure (Pf=0) in UV
unfull phase (19.9+2.2 mmHg) was significantly higher than right atrial pres-
sure (7.5+0.9 mmHg, P<{0.05), indicating the location producing high Pf=0 to
be proximal to UV in this phase. The coronary vascular resistance in UV full
phase (0.69+0.08 mmHg/ml/min) was significantly higher than that in UV unfull
phase (0.55+0.07 mmHg/ml/min, P<{0.05), indicating filling of UV has impeding
effect on the diastolic coronary artery flow. (Accepted on March 18, 1988) Kawasaki

Igakkaishi 14(3) : 384—391, 1988
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Fig. 1. Model of intramyocardial capacitance
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Fig. 2. Experimental preparation and pro-
cedure. LM; left main coronary ar-
tery, LAD; left anterior descending
coronary artery, GCV; great cardiac
vein, EMF ; electromagnetic flowmeter,
LDV ; laser Doppler velocimeter.
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Fig. 3. A tracing of valuables recorded
during a trial. AoP; aortic pressure,
LAD—P; LAD pressure, LAD—F ; LAD
flow, GCV—V; GCV blood velocity.
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Fig. 4. Representative tracings of pres-
sure and flow responses to the reperfu-
sion
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Fig. 5. Representative diastolic coronary pres-
sure-flow relationships of UV unfull and UV
full
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Table 1. Pf=0, resistance and right atrial pressure of UV unfull and UV full

Condition of UV
Dog Unfull Full
Pf=0 R RAP Pf=0 R RAP
(mmHg) |mmHg/ml/min)] (mmHg) (mmHg) |{mmHg/ml/min)] (mmHg)
1 16.0 0.62 4.4 13.8 0.79 6.1
2 26.6 0.42 8.1 25.3 0.61 9.4
3 16.3 0.47 8.9 15.8 0.58 10.5
4 12.2 0.38 5.8 13.3 0.43 7.4
5 19.7 0.52 9.6 19.4 0.67 10.8
6 20.7 0.62 5.1 21.6 0. 66 7.2
7 27.8 0.85 10.6 23.1 1.09 14.0
mean+SE 19.9+2.2 0.55+0.07 7.5+£0.9 18.9+1.8 0.6940. 08%* 9.3+£1.0%

Pf=0: zero-flow pressure, R: resistance, RAP:

right atrial pressure *P<{0.05
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