posterior anatomy of the heart

posterior anatomy of the heart plays a critical role in understanding the complex
structure and function of the cardiovascular system. This aspect of cardiac anatomy
focuses on the heart's back surface, which is primarily formed by the left atrium and parts
of the right atrium and ventricles. The posterior heart anatomy is essential for clinicians
and surgeons, especially when evaluating cardiac function through imaging or performing
interventions such as catheterizations and surgeries. Key structures such as the
pulmonary veins, coronary sinus, and the atrioventricular groove are prominent features
on the posterior aspect. Understanding the spatial relationships and anatomical landmarks
of the posterior heart aids in accurate diagnosis and effective treatment of cardiac
conditions. This article explores the detailed posterior anatomy of the heart, its
components, vascular supply, and clinical significance.
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Overview of Posterior Heart Anatomy

The posterior anatomy of the heart refers to the structures visible on the heart’s back
surface, facing the vertebral column and esophagus. Unlike the anterior surface
dominated by the right ventricle, the posterior surface is primarily formed by the left
atrium with contributions from the right atrium and parts of both ventricles. This surface
is essential for venous return as it accommodates the openings of the four pulmonary
veins, which transport oxygenated blood from the lungs to the heart. The posterior heart is
also characterized by the presence of the coronary sinus, a large venous channel that
collects deoxygenated blood from the heart muscle and drains into the right atrium.
Additionally, the atrioventricular (AV) groove, also known as the coronary sulcus, runs
along the posterior aspect, demarcating the boundary between the atria and ventricles.
Together, these structures form a complex anatomy that is vital for cardiac physiology and
surgical approaches.

Chambers Visible on the Posterior Surface

The posterior surface of the heart prominently displays certain cardiac chambers, each
contributing to the overall morphology and function of this region.



Left Atrium

The left atrium constitutes the majority of the posterior heart surface. It acts as a
receiving chamber for oxygen-rich blood returning from the lungs. The posterior wall of
the left atrium is smooth and thin, optimized for accommodating the pulmonary veins. The
four pulmonary vein orifices are located here, two from each lung, entering the left atrium
on its posterior aspect. This chamber’s position and structure make it a critical focus for
interventions such as pulmonary vein isolation in atrial fibrillation treatment.

Right Atrium

The right atrium forms a smaller portion of the posterior heart surface, positioned to the
right of the left atrium. It includes the coronary sinus orifice, which is the entry point for
venous blood collected from the myocardium. The posterior aspect of the right atrium also
interfaces with the superior and inferior vena cava openings, though these are more
anteriorly placed. The posterior right atrium is important for venous drainage and cardiac
conduction pathways.

Ventricular Contributions

Parts of the left and right ventricles contribute to the posterior heart anatomy as well. The
inferior wall of the left ventricle forms part of the diaphragmatic (inferior) surface, which
is often included when discussing posterior anatomy. The right ventricle contributes to the
inferior and right posterior surfaces but is less prominent posteriorly compared to the left
atrium. These ventricular areas are important in the context of coronary artery supply and
myocardial function.

Major Vessels on the Posterior Aspect

The posterior anatomy of the heart is defined not only by its chambers but also by several
major vessels that enter or run along its back surface.

Pulmonary Veins

Four pulmonary veins—right superior, right inferior, left superior, and left inferior—open
into the posterior wall of the left atrium. These veins are responsible for returning
oxygenated blood from the lungs to the heart. Their positions on the posterior surface are
key landmarks during cardiac imaging and surgical procedures. The veins’ arrangement is
symmetrical and facilitates efficient blood flow into the left atrium.

Coronary Sinus

The coronary sinus is a large venous structure located in the posterior atrioventricular
groove. It collects deoxygenated blood from the myocardium via several cardiac veins and



drains into the right atrium near the tricuspid valve. The coronary sinus is an essential
component of the heart’s venous drainage system and is a critical landmark during
electrophysiological studies and cardiac resynchronization therapy.

Atrioventricular Groove

The atrioventricular groove, also known as the coronary sulcus, encircles the heart at the
junction between atria and ventricles. On the posterior surface, this groove accommodates
the circumflex branch of the left coronary artery and the coronary sinus. The groove acts
as a conduit for vessels and nerves supplying the heart and serves as an important
anatomical landmark in cardiac surgeries.

Coronary Circulation and Posterior Heart

The coronary circulation on the posterior heart anatomy ensures adequate blood supply
and venous drainage of myocardial tissue, crucial for maintaining cardiac function.

Arterial Supply

The posterior heart surface receives arterial blood primarily from branches of the left and
right coronary arteries. The left coronary artery’s circumflex branch travels within the
posterior atrioventricular groove, supplying the left atrium and parts of the left ventricle.
The right coronary artery gives off the posterior descending artery (also known as the
posterior interventricular artery) which courses along the posterior interventricular
sulcus, supplying the posterior third of the interventricular septum and adjacent
ventricular walls. This dual arterial supply ensures robust perfusion of the posterior
myocardium.

Venous Drainage

Venous blood from the posterior heart is collected by several cardiac veins, including the
great cardiac vein, middle cardiac vein, and small cardiac vein. These veins converge into
the coronary sinus, which empties into the right atrium. Efficient venous drainage from
the posterior myocardium is essential to prevent ischemia and maintain cardiac metabolic
balance.

Clinical Relevance of Posterior Heart Structures

Understanding the posterior anatomy of the heart is fundamental for diagnosing and
managing numerous cardiac conditions, as well as for performing surgical and
interventional procedures.



Cardiac Imaging

Imaging modalities such as echocardiography, cardiac MRI, and CT scans often focus on
the posterior heart to assess the left atrium, pulmonary veins, and coronary sinus.
Evaluation of this region permits detection of atrial enlargement, pulmonary vein
anomalies, or coronary sinus dilation, which may indicate underlying pathology.

Interventional Cardiology

Procedures like pulmonary vein isolation in atrial fibrillation target the posterior left
atrium and its pulmonary vein orifices. Precise knowledge of the posterior heart anatomy
helps avoid complications and improve procedural success. Additionally, access to the
coronary sinus is critical for cardiac resynchronization therapy, where pacing leads are
placed in the venous system on the posterior heart surface.

Cardiac Surgery

Surgeons must be familiar with the posterior heart anatomy during valve repairs, coronary
artery bypass grafting, and tumor excisions. The proximity of important vessels and
conduction pathways on the posterior surface requires careful navigation to preserve
cardiac function.

Pathological Conditions

Several heart diseases affect the posterior anatomy, including left atrial enlargement due
to mitral valve disease, pulmonary vein stenosis, and posterior myocardial infarction
resulting from occlusion of the posterior descending artery. Awareness of these conditions
and their anatomical correlates assists in targeted treatment planning.

Posterior myocardial infarction often involves the posterior descending artery.

Pulmonary vein isolation relies on the anatomy of the posterior left atrium.

Coronary sinus abnormalities can impact cardiac venous return.

Left atrial enlargement is assessed through posterior heart imaging.

Frequently Asked Questions

What structures are visible in the posterior anatomy of



the heart?

The posterior anatomy of the heart primarily shows the left atrium, the pulmonary veins
entering it, the posterior wall of the left ventricle, and parts of the right atrium and
coronary sinus.

Which chambers of the heart are most prominent on the
posterior surface?

The left atrium is the most prominent chamber on the posterior surface of the heart, along
with the posterior aspects of the left ventricle and portions of the right atrium.

How does the posterior surface of the heart relate to the
esophagus?

The posterior surface of the heart, especially the left atrium, lies directly anterior to the
esophagus, which is clinically important for procedures like transesophageal
echocardiography.

What is the significance of the coronary sinus in the
posterior anatomy of the heart?

The coronary sinus is a large venous structure located on the posterior aspect of the heart,
running in the atrioventricular groove and collecting most of the venous blood from the
myocardium before draining into the right atrium.

Which major blood vessels can be seen on the posterior
surface of the heart?

The four pulmonary veins entering the left atrium are the major vessels visible on the
posterior surface of the heart.

How does the posterior interventricular sulcus relate to
the posterior anatomy of the heart?

The posterior interventricular sulcus is a groove on the posterior surface that marks the
boundary between the left and right ventricles and contains the posterior interventricular
artery and the middle cardiac vein.

What role does the posterior anatomy of the heart play
in cardiac imaging?
The posterior anatomy is crucial in imaging techniques such as transesophageal

echocardiography and cardiac MRI, as it provides views of the left atrium, pulmonary
veins, and posterior ventricular walls.



Which nerves are associated with the posterior surface
of the heart?

The posterior surface of the heart is innervated by branches of the autonomic nervous
system, including the cardiac plexus, which contains sympathetic and parasympathetic
fibers.

How does the posterior anatomy of the heart contribute
to heart function?

The posterior anatomy, especially the left atrium and pulmonary veins, plays a key role in
receiving oxygenated blood from the lungs and channeling it into the left ventricle for
systemic circulation.

What is the clinical importance of the posterior left
atrium in atrial fibrillation?

The posterior left atrium, where the pulmonary veins enter, is often the site of ectopic
electrical foci that can trigger atrial fibrillation, making it a target for ablation therapies.

Additional Resources

1. Posterior Cardiac Anatomy: An In-Depth Exploration

This book provides a comprehensive overview of the posterior structures of the heart,
including the left atrium, pulmonary veins, and the relationship to adjacent thoracic
organs. Detailed anatomical illustrations and clinical correlations make it an essential
resource for cardiologists and cardiac surgeons. It also covers imaging techniques useful
for visualizing the posterior heart.

2. The Anatomy of the Heart’s Posterior Surface

Focusing exclusively on the posterior aspect of the heart, this text offers detailed
descriptions of cardiac chambers, valves, and vessels as seen from behind. It includes
chapters on the coronary sinus and venous anatomy, emphasizing their importance in
cardiac procedures. The book is well-suited for medical students and professionals seeking
specialized knowledge.

3. Clinical Anatomy of the Posterior Heart

This book bridges anatomy and clinical practice by highlighting the significance of
posterior cardiac anatomy in diagnosis and treatment. It discusses pathologies such as
atrial fibrillation and mitral valve disorders that involve posterior cardiac structures. Case
studies demonstrate how anatomical knowledge guides interventions like catheter
ablation.

4. Imaging the Posterior Heart: Techniques and Anatomy

Dedicated to imaging modalities, this book explains how MRI, CT, and echocardiography
visualize the posterior heart. It includes detailed anatomical landmarks necessary for
accurate interpretation of posterior cardiac images. Radiologists and cardiologists will
find this an invaluable guide to enhancing diagnostic accuracy.



5. Posterior Cardiac Anatomy for Cardiac Surgeons

Designed for surgical professionals, this volume focuses on the posterior heart anatomy
relevant to surgical approaches and interventions. It covers the anatomical challenges
encountered during procedures such as mitral valve repair and left atrial appendage
closure. Surgical tips and anatomical variants are extensively discussed.

6. Heart Anatomy: The Posterior Perspective

This textbook offers a unique approach by presenting heart anatomy primarily from the
posterior viewpoint. It includes high-resolution images and 3D reconstructions that
facilitate understanding spatial relationships. The book is ideal for learners who want to
complement traditional anterior-focused anatomy studies.

7. The Coronary Sinus and Posterior Cardiac Veins: Anatomy and Clinical Significance
Focusing on the coronary sinus and its tributaries, this book explores their anatomy and
role in cardiac venous drainage. It explains the clinical implications of these structures in
procedures like cardiac resynchronization therapy. Detailed anatomical descriptions help
clinicians avoid complications during interventions.

8. Posterior Heart Anatomy in Electrophysiology

This book examines how posterior cardiac anatomy influences electrophysiological
mapping and ablation procedures. It discusses the relationship between posterior atrial
structures and arrhythmogenic foci. Electrophysiologists will find detailed anatomical
insights that improve procedural outcomes and patient safety.

9. Atlas of Posterior Cardiac Anatomy

An atlas-style reference, this book features detailed illustrations and annotated
photographs of the heart’s posterior anatomy. It serves as a visual guide for students,
educators, and clinicians needing precise anatomical information. The book also includes
comparative anatomy sections highlighting variations across populations.
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