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Abstract

In the heart with coronary artery stenosis, coronary insuf ficiency will be precipitated
by an increase of myocadial oxygen consumption resulting from the changes in
hemodynamic variables such as aortic pressure, heart rate and aortic flow rate. The
experimental study was designed to evaluate the role of these hemodynamic variables
participating in the development of coronary insufficiency.

Dogs weighing 9—17 Kg were anesthetized with sodium pentobarbital and a left
thoracotomy was performed at the fourth intercostal space. The aorta was cannulated
to introduce in series an external blood circuit which consisted of an electro\magnetic
flowmeter, a pneumatic resistance, a blood reservoir an a rateadjustable pump. The
heart was paced through the right atrium. Thus, each of the hemodynamic variables
could be controlled at any desired levels. The left anterior descending coronary artery
was constricted with a small screw clamp placed arouhd it. The critical coronary
pressure (CCP) was defined as the coronary pressure below which a rise of left artial
pressure was observed.

An increase of aortic pressure was followed by an elevation of CCP. It was noted,
however, that, as aortic pressure was raised, there was an increase of the pressure
gjradient between the aortic pressure and the CCP. The augmentation of heart rate
and’ aortic flow rate were also associated with the elevation of CCP. An increase
of tension-time index, which had been known to provide a rough estimate of the amount
of myocardial oxygen consumption, was always associated with the elevation of CCP.
The changes in CCP were found to be most remarkable when
was increased by aortic flow rate change. '

Conclusively, it is suggested that a decrease rather than an increase, of aortic
pressure will precipitate coronary insufficiency in the heart with coronary stenosis,
that the level of pating rate which is responsible for the induction of coronary
insufficiency is a useful index in assessing the degree of coronary stenosis, and
that, among hemodyanic variables, an augmentation of aortic flow rate is an important
factor to initiate coronary insufficiency.

the tension-time index -




