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The microvascular architecture of canine coronary vessels was studied by
scanning electron microscopy of corrosion casts.

The following results were obtained in this study.

1) No remarkable difference was noted in the microvascular architecture of
the capillaries in the bilateral ventricular walls and the interventricular septum.
The capillaries in the ventricular walls coursed straight along the myocardial
fibers forming an H-shaped anastomosis. Therefore, the rectoangular capillary




420 B E % & 3

(1% 45 1985)

networks were formed in the parallel with the myocardial fibers. The microvas-
cular architecture of the capillaries in the atrial wall was different from that in
the ventricular wall. Those capillaries in the atrial wall which were tortuous
with some torsion took various courses, and formed a Y-shaped anastomosis in
many places. The distance between two capillaries in the atrial wall was defi-
nitely wider than that in the ventricular wall. The differences in these findings
on the microvascular architecture of the capillaries in the ventricular wall and
that in the atrial wall were considered to be due to differences in the junctional
patterns of myocardial cells in the ventricles and atria. In the ventricular wall
and interventricular septum, there were two kinds of directional pattern in the
course of the venules; one was a pattern in which some of the venules receiv-
ing capillaries coursed perpendicular to many other capillaries. The other was
one in which some other venules receiving the capillaries coursed in parallel
with the rest of the capillaries. The former pattern was predominant. In addi-
tion, some capillaries emptied directly into small veins.

2) Cardiac luminal anastomoses were observed particularly in the vallews
among the trabeculae carneae. They were observed frequently in the right
ventricular and right atrial walls, but were rarely seen in the left ventricular
and left atrial walls. The author describes the various structures of the cardiac
luminal anastomoses which were observed in a three dimensional view.

3) The capillary network of the sinus node was coarse and was easily distin-

-guishable from that of the atrial wall.

Key Words (D Corrosion casts (2 Coronary microvascular architecture
® Scanning electron microscopy @ Cardiac luminal
anastomoses () Sinus node
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Fig. 1. Corrosion cast of the canine heart.
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% 7z (Table 1). .LAZEE X IEFIC T
» 1= (Table 2).

B. Fi=E

1. 4MEmE
EOEOIMER & ZIZRETH - 72dd, RE
B ETT AEENR, EERE L AECEMLID D
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Fig. 2. Coronary arteries (A) tend to be buried in capillary network in the
region of the apex.
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Fig. 3. Most of the branched arterioles (a) penetrate between the capillaries
of the myocardium. v: venule.

i - i i % i . i
Fig. 4. Capillaries of the ventricular wall course straight in a given direction
forming an H-shaped anastomosis (k) or a Y-shaped anastomosis (). The
former pattern outnumbers the latter one.
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Table 1. Capillary diameters and capillary distances in cardiac muscle of
the dogs. Abbreviations; Epi.: epicardial surface, Endo.: endocardial
surface, L. vent.: left ventricular side, R. vent.: right ventricular side.

Site Capillary Diameters Capillary Distances
Mean+ SD(N=100)um | Mean+SD(N=100)pm
. Epi. 5.43+0.38 11.29+0.79
Left ventricle
Endo. 5.73+0.65 11.96+2.21
. . Epi. 5.504+£0.53 11.464+1.42
Right ventricle
Endo. 5.57+0.62 11.37+£1.47
L. vent. 5.4740.62 11.38+1.41
Ventricular septum
R. vent. 5.4340.61 11.64+1.97
. Epi. 5.4240.52 16.28 +3.40
Left atrium
Endo. 5.42+0.50 17.28+3.58
. . Epi. 5.3640.55 17.53+3.90
Right atrium
Endo. 5.44+0.64 17.66+3.35

Fig. 5. Thin capillary networks are occasionally observed on the surface of
the ventricular wall. a: arteriole.
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Fig. 6. A venule (v) traversing perpendicular to capillaries.

Fig. 7. Two venules (v) coursing in parallel with capillaries.
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Fig. 8. Some capillaries (c) empty directly into small veins.

Fig. 9. Several small veins (v) on the endocardial surface of the ventricular
wall usually gather to form a larger vein which directs toward the epicar-
dium.
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Table 2. The number of cardiac luminal
anastomoses per cm? in each chamber.

Site Mean+SD (N=20)
Left ventricle 5.14+ 2.18
Right ventricle 36.4 +£11.32
Left atrium 7.2 £ 2.17
Right atrium 24.1 £ 7.57

% ~7- (Table 1),
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Fig. 10. These ball-like masses of various size that represent corrosions leaking

through cardiac luminal anastomoses are observed particularly in the valleys

among the trabeculae carneae.
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i

base of the ball-like mass,

Fig. 11. Five small vessels (A~E) gather at the
which is removed in this figure (arrow).

Fig. 12. Four vessels (A~D) join the base of the ball-like mass (k).
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anastomosis on many places.

- s

Fig. 13. Capillaries course tortuously in various directions, forming a Y-shaped
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Fig. 15. Sinus node. Capillary network is coarse. SNA: sinus node artery.
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