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The clinical application of the anatomical study of the ventri-
cular branches of coronary arteries is the execution and interpre-
tation of examination methods and the planning and performing of
cardiovascular disease treatment 1-6.

In 1940, Schlesinger 1 developed the anatomical concept of
balance or predominance in coronary artery circulation in the dia-
phragmatic face of the heart, using the crux cordis region as a
reference. The crux cordis is defined as the point where the coro-
nary sulcus meets the interatrial and interventricular sulci. Accor-
ding to the author 1, the right coronary artery was predominant
when it provided the posterior interventricular branch and supplied
blood for most of the left ventricular posterior wall. However, this
criterion did not quantify the limit of this region in the posterior
wall. In the balanced type, the right coronary artery irrigated only
the right ventricle and the posterior part of the interventricular
septum, and did not provide significant branches for the left ven-
tricle, which was irrigated by the left coronary artery. The criterion
remained subjective, because it did not define the concept of
significant branches, because, for example, in left dominance,
the left coronary artery provided, along with the right coronary
artery, parallel posterior interventricular branches, or only the left
coronary artery provided a posterior interventricular branch, some-
times sending branches to the right ventricle.

Blunk and DiDio 7 considered dominance of the right coronary
artery to be all cases in which the right coronary artery provided
branches for the posterior face of the right ventricle. More recent
studies by Falci Junior et al 8 reported that in right dominance, the
right coronary artery reached and extended beyond the crux cordis,
providing 1 or more branches to the left ventricle; in balanced
circulation, the right coronary artery reached that point, but did
not extend beyond it; and, in left dominance, the left coronary
artery reached the crux cordis, originating, or not, branches to
the right ventricle. For this reason, they did not consider the
possibility that the branches extending beyond the crux cordis
were of little significance.

In addition, these classifications did not consider the fact that
sometimes the anterior interventricular branch surrounded the apex
of the heart and extended upward in the posterior interventricular
sulcus, which, according to Cavalcanti et al 9 occurred in 28.18%
of the cases, and according to Lima Júnior et al 10 in 50%. Therefore,
we found it pertinent to include the analysis of the anterior
interventricular branch among our classification criteria.

Pino et al 6 reported a division of the ventricles between the
coronary sulcus and the apex of the heart into superior, middle,
and inferior thirds. However, we believe that the addition of 1
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Objective
To describe the trajectory of the posterior ventricular branches

of the coronary arteries in the epicardial adipose tissue, and to
propose a new criterion for analyzing the distribution of these
branches, according to the traditional classification, to determine
the predominance or balance of the coronary arteries in the
arterial supply to the heart.

Methods
Forty hearts obtained from autopsies of adults were dissected

and fixed in a formol solution. The posterior face of each ventricle
was divided into 8 approximately equal areas for the morphological
classification of the coronary circulation. The following 3 tradi-
tional types were considered: A) right dominance, B) balanced,
and C) left dominance. The number, diameter, and terminal
areas of the posterior ventricular branches in the epicardium
were analyzed.

Results
The following branches and respective frequencies were

found: left marginal branch - 100%; posterior left ventricular
branches: lateral - 75%, intermediate - 82.5%, and medial -
87.5%; interventricular posterior branch - 95%; posterior right
ventricular branch: medial - 40%, intermediate - 32.5%, and
lateral - 40%; posterior diagonal branch of the right ventricle -
17.5%; right marginal branch - 95%. In regard to dominance,
the following values were found: dominance of the right coronary
artery - 62.5%; balanced type - 25%; and dominance of the
left coronary artery - 12.5%.

Conclusion
The method adopted allowed a more precise classification

of the types of coronary artery distribution found. The right
coronary artery dominance type was the most prevalent, followed
by the balanced type and the left coronary artery dominance.
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subdivision to each third would make the determination of the
limits of distribution of the posterior interventricular branches more
precise.

Therefore, our objective was to describe the trajectory of coro-
nary artery branches in the diaphragmatic face of the heart, and
to propose a criterion for classifying the predominance or balance
of the coronary circulation based on the studies cited, adding the
division of the ventricles into areas.

Methods

The coronary arteries and their posterior ventricular branches
in the epicardium of the diaphragmatic face of 40 hearts obtained
from autopsies of adults were dissected, fixed in a 5% formol
solution and conserved in a 10% formol solution. These hearts
came from the Legal Medical Institute of Campinas and from the
Laboratory of Anatomy of the Center of Life Sciences of the Pontifícia
Universidade Católica of Campinas, in the state of São Paulo.

For classifying the distribution of the posterior ventricular bran-
ches of the coronary arteries according to their superficial trajec-
tory, the posterior face of each ventricle was divided into 8 areas
by 2 longitudinal lines, which separated the medial, intermediate,
and lateral thirds, and 2 transverse lines, which subdivided each
third into approximately equal superior, middle, and inferior areas
(fig.1).

According to their distribution to the medial, intermediate, or
lateral third, the posterior branches of each ventricle received
their respective names 11. When more than 1 branch existed in
the same area, roman numerals were added to the name 12. For
example: left ventricular posterior intermediate I branch, left ven-
tricular posterior intermediate II branch, and so forth. On the
other hand, the branch originating from the right coronary artery
and obliquely crossing the left ventricular posterior face towards
the interventricular sulcus was named the right ventricular poste-
rior diagonal branch 13.

The following diameters were measured: at the point of origin
of the right and left coronary arteries; of the anterior interventricular
and circumflex branches of the left coronary artery; of each super-
ficial branch present in the posterior face of the ventricles. The
areas in which the branches deepened in the myocardium were
recorded. The presence or absence of anastomosis due to inoscu-
lation between the anterior and posterior interventricular branches
was verified.

For establishing the 3 basic types of coronary circulation, we
followed the criteria of Schlesinger 1 for studying dominance or
balance in the distribution of coronary arteries: A) right dominance;
B) balanced type; and C) left dominance.

In the right dominance type of circulation, the right coronary
artery originates the posterior interventricular branch, extends
beyond the crux cordis, and branches towards at least the middle
medial part (areas 1 and 4) of the left ventricular posterior face
(fig. 1A).

In the cases of balanced circulation and left dominance, the
development of new criteria is required for making the classification
of the types of coronary artery distribution more accurate. In the
balanced type, 2 subtypes were determined: B1) the right coronary
artery originates the posterior interventricular branch that extends

to the inferior third of the posterior interventricular sulcus, but in
some cases it originates small branches to the medial superior
area (area 1) of the left ventricular posterior face (fig. 1 B1 and
B2) the right coronary artery ends by bifurcating into the posteri-
or interventricular branch to half of the sulcus and the posterior
branch of the medial left ventricle to areas 1 and 4 of the left
ventricular posterior face, while the anterior interventricular branch
of the left coronary artery ends in the inferior third of the posterior
interventricular sulcus (fig. 1 B2).

The type of dominance of the left coronary artery also comprises
2 subtypes: C1) the left coronary artery originates the posterior
interventricular branch, independently of originating, or not origina-
ting, branches to the right ventricular posterior face (fig. 1 C1 and
C2) the anterior interventricular branch of the left coronary artery
extends beyond the apex of the heart and ends in the inferior third
of the posterior interventricular sulcus, while the superior two thirds
of the sulcus are irrigated by the terminal branches of the right
coronary artery (diagonal branch of the right ventricle and posterior
interventricular branch), and may or may not branch to the superior
medial area (area 1) of the left ventricle (fig. 1 C2).

Finally, in each specific type of coronary circulation, the number
of branches of the right and left coronary arteries extending beyond
the crux cordis and running through the diaphragmatic face of
the opposite ventricle was assessed.

The measurements were performed with a Mitutoyo digital
pachymeter, and the values were reported as minimum, maximum,
mean, and standard deviation. A diagrammatic representation was
performed for each specimen.

Results

The right coronary artery, present in all cases, originated from
the right aortic sinus, with diameters ranging from 1.8 to
5.3 mm (mean of 3.6±0.8 mm). The left coronary artery, present
in all cases, originated from the left aortic sinus, with diameters
ranging from 3.1 to 7.1 mm (mean of 4.6±0.9 mm) and lengths
ranging from 4.5 to 18.4 mm (mean of 11.5±3.9 mm). In all
cases, its anterior interventricular branch was present, with dia-

Fig. 1 - Division of the posterior face of the left (LV) and right (RV) ventricles into
8 areas and types of coronary circulation: A) dominance of the right coronary
artery; B1/B2) balanced circulation; C1/C2) dominance of the left coronary
artery. rc- right coronary artery; lc- left coronary artery; ai- anterior interventricular
branch; cx- circumflex branch; pi- posterior interventricular branch; rm- right
marginal branch; lm- left marginal branch; rl, ri, rm- lateral, intermediate, and
medial posterior branches of the RV, respectively; ll, li, lm- lateral, intermediate,
and medial posterior branches of the LV, respectively; dg- posterior diagonal
branch of the RV.
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meters ranging from 2.4 to 5.9 mm (mean of 3.6±0.8 mm), as
was its circumflex branch, with diameters ranging from 1.9 to
6.2 mm (mean of 3.5±0.9 mm). Table I shows the frequency,
origin, diameter, and number of the posterior ventricular branches.

Based on the distribution of the coronary artery branches loca-
ted in the epicardium of the posterior face of the ventricles, 3
types of coronary circulation were considered: A -right dominant;
B - balanced; and C - left dominant (fig. 1).

Table II shows the origin and diameter of the posterior ventri-
cular branches in the 3 types of coronary circulation: dominance
of the right coronary artery, balanced, and dominance of the left
coronary artery. Figures 2 A to D summarize the location of the
points where the posterior ventricular branches penetrate the
myocardium in the 3 types of coronary circulation.

Right coronary artery dominance (fig. 1A) was found in 25/40
cases (62.5%). In these cases, the right coronary artery extended
beyond the crux cordis. In 21/25 cases, the right coronary artery
provided the posterior branch of the medial left ventricle; in 19/
25 cases, it provided the posterior branch of the intermediate left
ventricle; and, in 4/25 cases, it provided the posterior branch of
the lateral left ventricle.

Balanced coronary circulation (fig. 1 B1 and B2) was observed
in 10/40 cases (25%), being of the B1 subtype in 9/10 cases and
of the B2 subtype in 1/10 cases. The right coronary artery extended

beyond the crux cordis, and, in 8/10 cases, provided the posterior
branch of the medial left ventricle, which branched in the medial
superior area (area 1) of the left ventricle. In 2/10 cases, this
branch originated from the left coronary artery and ran until area
4 of the left ventricle.

Dominance of the left coronary artery (fig. 1 C1 and C2) was
observed in 5/40 cases (12.5%), being of the C1 subtype in 3/5 of
the cases, and of the C2 subtype in 2/5 of the cases, of which, in
1 case, branches of this artery were destined to area 1 of the
posterior face of the right ventricle. In 3/5 cases, the left coronary
artery originated the posterior interventricular branch, which, in
2/3 cases, ran through the superior third of the sulcus, and, in 1/
3 cases, extended until the middle third. In 2/5 cases, the ante-
rior interventricular branch of the left coronary artery surrounded
the apex of the heart and irrigated the inferior third of the poste-
rior interventricular sulcus. Of these 2/5 cases, in 1 case, the
posterior interventricular branch originated from the right coronary
artery and ran through the superior third of the sulcus, while the
diagonal branch of the right coronary artery ran towards its middle
third (fig. 1 C2). In the other case, the posterior interventricular
branch did not exist, and the diagonal branch of the right coronary
artery ran through the middle third of the sulcus. In regard to the
posterior branch of the medial right ventricle in the cases of left
dominance, it was present in the medial superior area (area 1) of

Table I - Origin, diameter, and number of the coronary artery branches in the posterior face of the ventricles (n = 40 cases).

Origin* Diameter Number of branches
0 1 2 3 4

Branch n % rc cx mm n n n n n

Left marginal 40 100.0 - 40# 0.7-4.4 (2.2±0.9) - 38 2 - -
Lateral posterior LV 30 75.0 4 26 0.8-3.5 (1.9±0.6) 10 24 5 1 -
Intermediate posterior LV 33 82.5 19 14 0.7-2.9 (1.8±0.6) 7 21 8 4 -
Medial posterior LV 35 87.5 30 5 0.8-2.7 (1.4±0.4) 5 12 16 4 3
Posterior interventricular 38 95.0 35 3 1.2-3.3 (2.3±0.5) 2 35 3 - -
Medial posterior RV 16 40.0 15 1 0.6-2.3 (1.4±0.5) 24 15 1 - -
Intermediate posterior RV 13 32.5 13 - 0.7-1.6 (1.1±0.3) 27 13 - - -
Lateral posterior RV 16 40.0 16 - 0.6-2.8 (1.1±0.5) 24 14 2 - -
Diagonal RV 7 17.5 7 - 1.1-2.6 (2.0±0.4) 33 7 - - -
Right marginal 38 95.0 38 - 0.8-2.9 (1.5±0.5) 2 38 - - -

RV- right ventricle; LV- left ventricle; rc- right coronary artery; cx- circumflex branch of the left coronary artery. * When, in the same case, a certain branch had more
than 1 different origin, the origin considered was that of the greatest diameter. #In 2 cases, the left marginal branch originated from the posterior branch of the lateral
left ventricle.

Table II – Origin and diameter of the posterior ventricular branches in the types of coronary artery circulation: A - dominance of the right coronary artery
(25 cases), B - balanced (10 cases), and C - dominance of the left coronary artery (5 cases).

Right dominance Balanced Left dominance
Origin* Diameter Origin* Diameter Origin* Diameter

Branch n rc cx mm n rc cx mm n rc cx mm

Left marginal 25 - 25 0.7-3.6 (2.1±0.7) 10 - 10 0.8-4.3 (2.2±1.1) 5 - 5 1.5-4.4 (2.5±1.2)
Lateral posterior LV 17 4 13 0.8-3.5 (1.9±0.6) 9 - 9 0.8-2.3 (1.9±0.6) 4 - 4 1.0-2.7 (1.8±0.6)
Intermediate posterior LV 22 18 4 0.7-2.9 (1.8±0.6) 6 - 6 0.8-2.6 (2.1±0.4) 5 - 5 1.2-2.9 (2.0±0.7)
Medial posterior LV 21 21 - 0.9-2.5 (1.4±0.3) 10 8 2 0.8-2.2 (1.5±0.4) 4 1 3 0.9-2.7 (1.3±0.5)
Posterior interventricular 24 24 - 1.2-3.0 (2.3±0.4) 10 10# - 1.2-3.0 (2.3±0.6) 4 1 3 2.3-3.3 (2.8±0.4)
Medial posterior RV 11 11 - 1.0-2.3 (1.6±0.4) 3 3 - 0.6-1.1 (0.8±0.3) 2 1 1 0.6-1.7 (1.2±0.8)
Intermediate posterior RV 7 7 - 0.7-1.6 (1.1±0.3) 5 5 - 0.9-1.5 (1.0±0.3) 1 1 - 0.7
Lateral posterior RV 9 9 - 0.6-2.8 (1.1±0.7) 4 4 - 0.9-1.6 (1.2±0.3) 3 3 - 1.1-1.3 (1.2±0.1)
Diagonal RV 4 4 - 1.1-2.6 (1.9±0.5) 1 1 - 2.5 2 2 - 1.8-2.3 (2.1±0.4)
Right marginal 24 24 - 0.9-2.9 (1.7±0.5) 9 9 - 0.9-2.6 (1.4±0.5) 5 5 - 0.6-1.9 (1.1±0.5)

RV- right ventricle; LV- left ventricle; rc- right coronary artery; cx- circumflex branch of the left coronary artery. * When, in the same case, a certain branch had more
than 1 different origin, the origin considered was that of the greatest diameter. # In 1 case, the posterior interventricular branch was the continuation of the diagonal
branch of the right coronary artery in the middle third of the posterior interventricular sulcus.
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the right ventricle in 2/5 cases, originating, in 1 case, from the
right coronary artery, and, in another, from the circumflex branch
of the left coronary artery.

In 4/25 cases of right coronary artery dominance, 1 anastomosis
due to inosculation existed between the anterior and posterior
interventricular branches.

Discussion

In our results, the mean diameter of the left coronary artery
was greater than the mean diameter of the right coronary artery,
in accordance with James’ results 3. The circumflex branch of
the left coronary artery originated from the posterior interventricular
branch in 3/40 or 7.5% of the cases, a frequency between those
obtained by other authors 3,5,7,10,14. The anterior interventricular
branch ended in a termino-terminal anastomosis with the poste-
rior interventricular branch of the right coronary artery in a fre-
quency intermediate between those reported by Hadziselimovic
and Secerov 15 and Cavalcanti et al 9.

In no case was the anatomical variation of a left single coronary
artery observed irrigating the entire heart with the absence of the
right coronary artery, as reported by Koizumi et al 16.

In regard to the classification of the types of coronary circulation
into right or left dominance, and balanced, table III shows the
comparison between the frequency of types of coronary circulation
observed by us and other authors 1,6-8,10. Our percentages were
similar to those reported by Pino et al 6, probably because those
authors established a division of the ventricles.

Our frequency of right dominance was lower than those
reported by Blunk and DiDio 7, Lima Junior et al 10, and Falci
Junior et al 8, because these authors included in this type all
cases in which the right coronary artery branched towards the
posterior face of the left ventricle. We, on the other hand, excluded
the cases in which this supply was restricted to the superior
medial area (area 1), because these branches had a small caliber,
exerting little influence on coronary circulation distribution. In regard
to Schlesinger 1, we believe that our greater percentage was due
to the fact that we had fixed for right coronary artery dominance

Fig. 2 - Location of the deepening point of the posterior ventricular branches in the posterior face of the ventricles, in the coronary circulation types: A) right dominance (25
cases); B) balanced (10 cases); and C) left dominance (5 cases); D) the same for 40 cases. rm, lm, pi, dg- right marginal, left marginal, posterior interventricular, and posterior
diagonal branches of the right ventricle, respectively; l, i, m- lateral, intermediate, and medial posterior branches, respectively. The numbers next to the abbreviations indicate
the number of cases found. RV, LV- right and left ventricles, respectively.
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Table III - Comparative frequency of the types of coronary circulation according to different authors

Authors Right Balanced Left Total
n % n % n % n %

Schlesinger (1940) 108 48.0 76 34.0 41 18.0 225 100
Blunk and DiDio (1971) 39 78.0 - - 11 22.0 50 100
Pino et al (1987) 26 65.0 7 17.5 7 17.5 40 100
Lima Jr. et al (1993) 36 72.0 6 12.0 8 16.0 50 100
Falci Jr. et al (1996) 81 68.0 23 19.0 15 13.0 119 100
Our study (2004) 25 62.5 10 25.0 5 12.5 40 100

the minimum supply of the middle medial part (area 4) of the left
ventricular posterior face. That author, on the other hand, based
the supply on the largest region of that face, without specifying it.

In the balanced type, according to Schlesinger 1, the right
coronary artery did not originate significant branches to the posterior
half of the left ventricle, while we considered little significant
branches those restricted to the superior medial area or area 1
(B1 subtype), like Falci Junior et al 8 did, which justified our smaller
percentage as compared with that of Schlesinger 1 and close to
that of Falci Junior et al 8. Our frequency may have been a little
greater than that of these authors 8, because we added to the
balanced type the hearts in which the anterior interventricular
branch ascended in the posterior sulcus and irrigated the infero-
medial areas of the ventricles or area 7 (B2 subtype), although
the right coronary artery originated branches to the left ventricular
areas 1 and 4.

In regard to left dominance, Schlesinger 1 reported an incidence
of 18%, while we found an incidence of 12.5%. In none of the
hearts that we studied did the right coronary artery and the cir-
cumflex branch of the left coronary artery end in parallel posterior
interventricular branches, as reported by that author 1. In addition
to the cases of left dominance, due to the presence of the poste-
rior interventricular branch originating from the left coronary artery
sending or not branches to the right ventricle (C1 subtype), we
included into this classification the specimen in which the poste-
rior interventricular branch of the right coronary artery was insuffi-
cient to irrigate the entire extension of the sulcus, its inferior
third being occupied by the end of the anterior interventricular
branch of the left coronary artery (C2 subtype).

Thus, after developing a standardized division of the heart
into areas, the classification of the distribution of the coronary
circulation became more reliable.


