Blood delivery to the cardiac muscle depends on the structure, steady-flow and wave conductance of the coronary vasculature (CV) as well as on the heart contractile performance . Measurements on coronary preparations show that the diameter and branching angle distributions for CV are essentially different from those for other organs. A specific feature of CV is the presence of two functional types of vessel for delivery (subsystem I) and distribution (subsystem III). The CV structure corresponds to an optimal tube system with minimal overall energy expenditures. The pathology-related hydrodynamic factors may determine the myocardial insufficiency. The patterns of intraorgan vasculatures can be used to develop adequate mathematical models, which is a topical goal in biophysics.
The CV geometry was examined on plastic casts of human cardiac arteries, obtained from cases unrelated to cardiovascular disease ( Fig. 1). The length and diameter of each arterial segment

(i.e., vessel stretch between branchings, Fig. 2) was measured with a micrometer (±0.1 mm), and a complete CV graph was composed of 900–1000 segments. 
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Fig.1
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 Fig.2

Fig. 3 shows the flow chart of the right coronary artery. The thick lines in Fig. 3 correspond to large segments (subsystem I) on the heart surface. Boxes denote the ramifications of small arteries (d 0.1–0.5 mm, subsystem III) within the cardiac muscle that are connected with the large segments through their branches (subsystem II, dashed lines); the numerals in the boxes give the number of bifurcations and trifurcations in the subsystem III. 
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These morphometric data were used to calculate for each bifurcation the asymmetry coefficient, the branching coefficient, the γ index of optimal branching.
RESULTS AND DISCUSSION
Based on morphometric data, we calculate the structural parameters of the coronary vasculature

as an optimal branching bed. We show (i) significant correlations between the diameters of the larger daughter and the parent vessel and between the diameter of the smaller daughter vessel and the asymmetry coefficient; (ii) differences in the structural parameters for two types of artery that deliver and distribute blood in the cardiac muscle; and (iii) the length–diameter relationships for different arteries. The coronary vasculature is characterized by asymmetrical branching and thus should be modeled with self-similar asymmetrical tree-like systems.
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