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Abstract
Cardiac surgeons understand the significance of recognizing cardiac dominance and the variations in the coronary
circulation. Also, other medical practitioners (and thus their
patients) can benefit from better understanding and recognizing cardiac dominance and the variations in coronary
circulation. There are three types of dominance and variations: right dominance, left dominance, and codominance;
also, the rarer hyperdominant or superdominant. Coronary
circulation pathways differ in each variation; however, their
purposes are the same in providing the heart, especially
the atrial ventricular (AV) node, with nutrients and oxygen.
Having an awareness of the unique coronary circulatory
patterns and characteristics of each dominance-pattern can
prove helpful in the early detection of specific conditions,
and can affect how such conditions are evaluated and treated.
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Abbreviations
AV: Atrioventricular; LAD: Left Anterior Descending Artery; LCA: Left Coronary Artery; LCx: Left Circumflex Artery; PDA: Posterior Descending Artery; RCA: Right Coronary Artery; SA: Sinoatrial
Introduction

Organ systems in the human body demonstrate variants
and anomalies, some well-known and some lesser-known.
Specific anomalies can complicate conditions and compromise the patient. There are numerous causes of anatomical
variants, such as genetics, adaptation, and mutation. Physician awareness and knowledge of common anatomical
variants can prove helpful in the diagnosis and treatment
of specific conditions. In some cases, such as in the human
heart, the early recognition of variants could be lifesaving.
Discussion

The posterior descending artery (PDA) of the human heart
transverses within the posterior interventricular groove
and supplies blood to the inferior wall and inferior third of
the interventricular septum. The artery which supplies the
PDA and a posterolateral branch determines the coronary
dominance, resulting in three possible outcomes (Chart1):
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Right dominance (approximately 70%) with supply from the right coronary artery (RCA) (Figure 2).
Left dominance (approximately 10%) with supply
from the left circumflex artery (LCX) (Figure 3).
Codominance (approximately 20%) in which the
PDA and posterolateral branches arise from the
right and left systems (Figure 4).

Superdominance (rare) in which physiologic variants have an origin from the left anterior descending artery (LAD) (Figure 5) [2,3].
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Cardiac dominance regarding coronary circulation
serves the same purpose: to perfuse the heart muscle tissue
and provide the AV node with vital nutrients and oxygen.

In right dominance, the right coronary artery flows into
the right marginal branch and the PDA. The left coronary
artery branches into the circumflex artery and the LAD.
In left dominance, the left coronary artery (LCA) branches into the LDA, LCx, and PDA; the RCA branches into the
right marginal artery.

In another variation, in which there is no PDA, the blood
supply to the region is provided by a watershed formed by
the LCx and right marginal artery, or an elongated LAD that
wraps around the apex of the heart and supplies the posterior interventricular area. A large LAD performing the
function of the PDA is referred to as “hyperdominant” or
“superdominant” [3].

The blood supply to the AV node is derived from the RCA
in 90% of the cases; the LCx in the remainder of the cases
[4]. Decreased perfusion of the AV node can result in cardiac dysfunction, adding further significance to determining
the cardiac dominance of the patient [5].
Conclusion

In the cardiac circulatory variations mentioned above,
there is a joint, vital function to supply the AV node with adequate nutrients and oxygen in order to keep the patient’s
heart functioning, despite the specific anomaly or variant.
The variations may be protective of cardiomyopathy or
may be factors that increase the risk of cardiac events, and
contribute to other conditions and disease states. Future
research should focus on determining if the circulation to
the AV node is improved or worsened in these specific variations, and in presenting a succinct algorithm to aid physicians in more easily recognizing and identifying cardiac
dominance and variations in coronary circulation.

Supplementary Note
The original angiogram is provided as open access from
Bassett Collection. Lane Medical Library. Stanford University School of Medicine. (2019). Retrieved 29 September
2019 from http://lane.stanford.edu/biomed-resources/
bassett/bassettView.html?bn=119-7. All annotations to
that angiogram and the supporting chart are by Mitchell G
Jomsky.
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