surface anatomy of heart

surface anatomy of heart refers to the external landmarks and features of the heart as perceived on
the anterior chest wall. Understanding the surface anatomy is essential for clinicians to accurately
locate heart structures, interpret diagnostic findings, and perform procedures such as auscultation,
pericardiocentesis, and cardiac surgeries. The heart is a complex organ positioned within the
mediastinum, and its surface anatomy correlates with underlying cardiac chambers, valves, and major
vessels. This article explores the detailed surface anatomy of the heart, including its position in the
thoracic cavity, key anatomical landmarks, and clinical relevance. Additionally, the discussion highlights
the relationship between the heart’s surface features and cardiac auscultation points. The following
sections provide a comprehensive overview of these aspects, facilitating a better understanding of

cardiac anatomy for medical professionals and students alike.
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Position and Orientation of the Heart

The surface anatomy of the heart begins with understanding its anatomical position within the thoracic
cavity. The heart is located in the middle mediastinum, posterior to the sternum and anterior to the
vertebral column. It lies obliquely, with approximately two-thirds of its mass situated to the left of the
midline. The heart’s apex points downward, forward, and to the left, typically located in the fifth
intercostal space at the midclavicular line. The base of the heart, formed mainly by the left atrium and

part of the right atrium, faces posteriorly towards the vertebral column.

This orientation affects how the heart is projected onto the anterior chest wall and influences the
surface landmarks used to identify various cardiac structures. The heart is enclosed within the
pericardium, a fibrous sac that anchors it to surrounding structures, including the diaphragm and
sternum. The pericardial cavity contains serous fluid, enabling smooth cardiac movements during the

cardiac cycle.

Anterior Surface of the Heart

The anterior or sternocostal surface of the heart is primarily formed by the right atrium and right
ventricle. This surface lies directly behind the sternum and costal cartilages and is the most visible

aspect of the heart when viewed from the front.

Components of the Anterior Surface

The anterior surface includes the following key components:

¢ Right atrium: Occupies the superior right portion of the anterior surface and receives systemic

venous blood.

 Right ventricle: Forms the major part of the anterior surface, pumping blood into the pulmonary

artery.



o Left ventricle: Contributes to the left border and part of the anterior surface near the apex.

e Pulmonary trunk and ascending aorta: Originate near the superior border and are palpable in the

upper left parasternal region.

Surface Landmarks

The anterior surface’s cardiac silhouette can be delineated by the following landmarks:

e The sternum and costal cartilages overlay the heart’s anterior aspect.

¢ The right border corresponds approximately to the right edge of the sternum from the third to the

sixth costal cartilage.

* The left border extends from the second intercostal space near the sternum down to the apex at

the fifth intercostal space along the midclavicular line.

e The pulmonary trunk crosses the left second intercostal space, a key area for auscultation of the

pulmonary valve.

Base and Diaphragmatic Surface

The base of the heart is the posterior aspect, formed mainly by the left atrium and a small portion of
the right atrium. It faces the vertebral column and is opposite the apex. The diaphragmatic or inferior
surface rests on the central tendon of the diaphragm and is formed primarily by the left ventricle with

contributions from the right ventricle.



Base of the Heart

The base receives the four pulmonary veins draining into the left atrium and the superior and inferior
venae cavae entering the right atrium. It is an important surface in imaging and surgery due to the

proximity of the great vessels and the esophagus.

Diaphragmatic Surface

This surface lies in close contact with the diaphragm and can be palpated inferiorly during clinical
examination. It contains the inferior border formed mainly by the right ventricle and a small part of the

left ventricle. The diaphragmatic surface is significant for procedures such as pericardial puncture.

Borders of the Heart

The heart has four distinct borders that can be identified on the chest wall, each corresponding to
specific cardiac chambers and structures. These borders help in mapping the heart’s silhouette and

guiding clinical examination.

Right Border

The right border is formed entirely by the right atrium and extends vertically along the right edge of the

sternum from the superior vena cava to the inferior vena cava.

Left Border

The left border is primarily formed by the left ventricle with a small contribution from the left atrium at
the superior part. This border extends from the second left costal cartilage down to the apex at the fifth

intercostal space along the midclavicular line.



Inferior Border

The inferior border is formed mainly by the right ventricle and a small portion of the left ventricle near

the apex. It lies adjacent to the diaphragm and spans from the right border to the apex.

Superior Border

The superior border consists of the right and left atria and the great vessels, including the pulmonary

trunk and ascending aorta. It is located at the level of the third costal cartilage behind the sternum.

Surface Markings of Cardiac Chambers

Recognition of the surface anatomy of heart chambers is vital for clinical procedures and diagnostic

evaluations. Each cardiac chamber projects onto the anterior chest surface in characteristic locations.

Right Atrium

The right atrium forms the right border of the heart and lies behind the right half of the sternum from
the third to the sixth costal cartilage. It receives systemic venous blood through the superior and

inferior venae cavae.

Right Ventricle

The right ventricle occupies most of the anterior surface and inferior border of the heart. It extends

from the inferior border up to the pulmonary trunk at the left second intercostal space.



Left Atrium

The left atrium is mostly posterior and forms part of the base of the heart. It is not appreciably visible

on the anterior chest wall but can be inferred posteriorly.

Left Ventricle

The left ventricle forms the apex and left border of the heart. It extends from the apex located at the
fifth intercostal space along the midclavicular line upward to the second left intercostal space near the

sternum.

Clinical Significance of Surface Anatomy

The surface anatomy of heart plays a crucial role in clinical practice, particularly in cardiac examination

and procedures.

Auscultation Points

Identification of surface landmarks enables accurate placement of the stethoscope for listening to heart

sounds and murmurs corresponding to specific valves:

1. Aortic valve: Heard at the right second intercostal space near the sternum.
2. Pulmonary valve: Heard at the left second intercostal space near the sternum.
3. Tricuspid valve: Heard at the left lower sternal border around the fourth to fifth intercostal space.

4. Mitral valve: Heard at the apex of the heart, fifth intercostal space at the midclavicular line.



Procedural Relevance

Knowledge of the heart’s surface anatomy guides invasive procedures such as central venous
catheterization, pericardiocentesis, and cardiac surgeries. For instance, pericardiocentesis is often
performed by inserting a needle just left of the xiphoid process and aiming toward the left shoulder,

avoiding injury to cardiac chambers and coronary vessels.

Diagnostic Imaging Correlation

Surface anatomy aids in interpreting chest X-rays, echocardiograms, and other imaging modalities by
correlating external landmarks with internal cardiac structures. This understanding enhances diagnostic

accuracy and patient care.

Frequently Asked Questions

What is the surface anatomy of the heart?

The surface anatomy of the heart refers to the external features and landmarks of the heart as seen

from the outside, including the position, shape, and borders of the heart within the thoracic cavity.
Where is the apex of the heart located on the surface anatomy?

The apex of the heart is located at the 5th intercostal space at the midclavicular line, pointing
downward, forward, and to the left.

Which anatomical structures form the borders of the heart in surface

anatomy?

The right border is formed mainly by the right atrium, the left border by the left ventricle and part of the

left atrium, the inferior border by the right ventricle, and the superior border by the atria and great



vessels.

How can the surface anatomy of the heart be used in clinical
practice?

Surface anatomy helps clinicians locate heart valves for auscultation, identify points for ECG lead

placement, and assess cardiac size and position through palpation and percussion.

What are the key surface landmarks used to identify the heart's
valves?

The aortic valve is best heard at the right 2nd intercostal space near the sternum, the pulmonary valve
at the left 2nd intercostal space, the tricuspid valve at the lower left sternal border around the 4th-5th

intercostal space, and the mitral valve at the 5th intercostal space at the midclavicular line.

Additional Resources

1. Surface Anatomy of the Heart: A Comprehensive Guide

This book offers an in-depth exploration of the external landmarks of the heart, focusing on how
surface anatomy correlates with underlying cardiac structures. It includes detailed illustrations and
clinical correlations to help students and practitioners accurately identify heart regions during physical

examinations and imaging.

2. Clinical Surface Anatomy of the Heart and Thorax
Designed for medical students and clinicians, this text emphasizes the practical aspects of cardiac
surface anatomy. It covers the anatomical landmarks that aid in diagnosing heart conditions and

performing procedures such as auscultation, palpation, and percussion.

3. Atlas of Surface Anatomy: Heart and Great Vessels
This atlas provides high-quality images and diagrams highlighting the surface anatomy of the heart and

adjacent great vessels. It serves as an essential visual reference for understanding the spatial



relationships important in cardiology and cardiac surgery.

4. Applied Surface Anatomy of the Cardiovascular System
Focusing on the application of surface anatomy knowledge, this book guides readers through clinical
scenarios involving heart examination. It details how external features relate to cardiovascular function

and pathology, aiding in diagnostic accuracy.

5. Heart Surface Anatomy for Echocardiographers
Aimed at echocardiography professionals, this book bridges the gap between surface anatomy and
imaging techniques. It explains how surface landmarks correspond with echocardiographic views,

enhancing the interpretation of cardiac ultrasound studies.

6. Surface Anatomy and Physical Diagnosis of the Heart
This text integrates the study of heart surface anatomy with physical diagnostic skills. It provides step-
by-step guidance on locating heart borders and listening to heart sounds, making it a practical

resource for clinicians performing cardiac assessments.

7. Fundamentals of Cardiac Surface Anatomy
This introductory book covers the basic principles of heart surface anatomy, suitable for students
beginning their study in cardiology or anatomy. It explains key landmarks and their clinical significance

in a clear and concise manner.

8. Heart and Surface Anatomy in Cardiac Surgery
Focused on the surgical perspective, this book outlines the surface anatomy relevant to cardiac
operations. It includes descriptions of incision sites, access points, and anatomical considerations

critical for surgeons.

9. Surface Anatomy of the Heart: Clinical and Imaging Perspectives
This multidisciplinary book combines traditional surface anatomy with modern imaging findings. It
highlights how surface landmarks align with CT, MRI, and X-ray images, providing a comprehensive

approach to cardiac anatomy for clinicians and radiologists.
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