
surface anatomy of heart
surface anatomy of heart is a crucial topic for anyone studying medicine, anatomy, or health
sciences. Understanding the external landmarks and features of the heart is essential for accurate
diagnosis, clinical examination, and various medical procedures. This article explores the location,
boundaries, and surfaces of the heart as they relate to the thoracic wall, making it easier for
students and professionals to identify key anatomical points. You will learn about the surface
landmarks, the borders and surfaces of the heart, and how to use palpable anatomical features to
estimate the heart’s position. Whether you are preparing for an exam, improving your clinical skills,
or simply seeking to expand your anatomical knowledge, this guide offers a comprehensive and
accessible overview of the surface anatomy of the heart.
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Overview of the Surface Anatomy of the Heart

The surface anatomy of the heart refers to the study and identification of the heart’s external
features as they relate to the surface of the chest. This field focuses on correlating underlying
cardiac structures with visible and palpable points on the thorax. Mastery of these concepts is vital
for health professionals, as it assists in procedures such as auscultation, pericardiocentesis, and
emergency interventions. The heart is a muscular organ situated in the mediastinum, slightly left of
the midline, and its anatomical relationships with the ribs, sternum, and intercostal spaces provide
important reference points for clinical assessments. Understanding the surface anatomy of the heart
bridges the gap between theoretical anatomy and practical medicine.

Anatomical Landmarks and Position of the Heart

General Location in the Thorax



The heart is located in the middle mediastinum of the thoracic cavity, resting on the diaphragm.
Approximately two-thirds of the heart lies to the left of the body’s midline, with the remaining third
to the right. Its anatomical position is behind the sternum and between the lungs, providing
protection from the rib cage. Recognizing the heart’s thoracic location is essential for understanding
how external features relate to internal structures.

Key Surface Landmarks

Sternal Angle (Angle of Louis): marks the level of the second rib and the approximate location
of the base of the heart.

Left Fifth Intercostal Space: common site for auscultating the apex beat of the heart.

Midclavicular Line: a vertical reference line intersecting the left nipple, often used to locate
the apex.

Costal Cartilages: provide palpable reference points for mapping the heart’s borders.

Xiphoid Process: the lower end of the sternum, indicating the inferior limit of the heart.

These anatomical landmarks form the basis for identifying the surface anatomy of the heart and its
major chambers.

Borders and Surfaces of the Heart

Right Border of the Heart

The right border of the heart is primarily formed by the right atrium. On the chest wall, it extends
from the right third costal cartilage to the right sixth costal cartilage, running parallel and just
lateral to the right edge of the sternum. This border is significant when determining heart size and
position on imaging or during physical examination.

Inferior Border

The inferior border is formed mainly by the right ventricle, with a small contribution from the left
ventricle near the apex. It runs obliquely from the right sixth costal cartilage to the apex at the left
fifth intercostal space, just medial to the midclavicular line. This border rests on the central tendon
of the diaphragm and is crucial for assessing the heart’s inferior extent.



Left Border

Composed primarily of the left ventricle and partly by the left atrial appendage, the left border
curves upward from the apex to the left second costal cartilage, about 1.5 cm from the sternal
border. This gently curved line marks the lateral extent of the heart on the chest wall.

Superior Border

The superior border is formed by the right and left atria and the roots of the great vessels. It
connects the points at the right and left second costal cartilages, adjacent to the sternum. This
border is important for identifying the base of the heart and the location of the major vessels
entering and exiting the organ.

Surface Projections of the Heart Chambers

Right Atrium

The right atrium forms the right border of the heart and extends vertically from the right third to the
sixth costal cartilage. It receives blood from the superior and inferior vena cava. Palpation along this
line can help locate the right atrium for clinical procedures or diagnosis.

Right Ventricle

Making up most of the anterior (sternocostal) surface, the right ventricle projects forward and forms
the majority of the heart’s front. Its surface anatomy extends from the right border to the apex, lying
just beneath the sternum and adjacent ribs. This chamber is easily accessible for cardiac
interventions.

Left Atrium

Situated posteriorly, the left atrium is not directly accessible from the anterior chest wall. However,
its appendage contributes to the left border. The left atrium is best appreciated in relation to the
esophagus and posterior mediastinal structures.

Left Ventricle

The left ventricle forms the apex and the left border of the heart. Its surface projection starts at the
apex in the left fifth intercostal space and extends upward along the left border, curving towards the
base. The left ventricle is responsible for the heart’s strongest beat, often palpable at the apex.



Clinical Relevance of Heart Surface Anatomy

Cardiac Auscultation Sites

Auscultation involves listening to heart sounds at specific points on the chest. The surface anatomy
of the heart guides the placement of the stethoscope for evaluating valve function and detecting
murmurs. The main auscultation sites include:

Aortic Valve: right second intercostal space, just lateral to the sternum.

Pulmonary Valve: left second intercostal space, just lateral to the sternum.

Tricuspid Valve: left lower sternal border, at the fourth or fifth intercostal space.

Mitral Valve (Apex): left fifth intercostal space at the midclavicular line.

Knowledge of these points is essential for accurate cardiac assessment.

Surface Anatomy in Medical Procedures

Accurate knowledge of the surface anatomy of the heart is indispensable for procedures such as
pericardiocentesis (removal of fluid from the pericardial sac), cardiac massage, and emergency
thoracotomy. Clinicians rely on surface landmarks to avoid injury to vital structures during
interventions. For instance, pericardiocentesis is performed at the left fifth or sixth intercostal space
near the sternum to access the pericardial cavity safely.

Assessment of Heart Size and Position

Enlargement of the heart or displacement can be detected through inspection, palpation, and
percussion of surface landmarks. Changes in the anatomical borders may indicate pathological
conditions such as cardiomegaly, pericardial effusion, or congenital anomalies. Consistent practice
in identifying these features enhances diagnostic accuracy.

Summary of Key Points

The surface anatomy of the heart is an essential aspect of clinical and anatomical education. By
understanding the heart’s position in the thorax, key surface landmarks, and the relationship of
cardiac chambers to the chest wall, healthcare professionals can perform accurate examinations and



interventions. The heart’s borders, surfaces, and auscultation sites are mapped according to
palpable and visible anatomical features, making this knowledge practical and indispensable in
medical practice.

Trending Questions and Answers about Surface
Anatomy of Heart

Q: What is the surface anatomy of the heart?
A: The surface anatomy of the heart refers to the study of the heart’s external features and how they
relate to palpable landmarks on the chest wall, helping clinicians and students locate cardiac
structures during examination and procedures.

Q: Which anatomical landmarks are used to identify the
heart’s surface anatomy?
A: Key anatomical landmarks include the sternal angle, left fifth intercostal space, midclavicular line,
costal cartilages, and the xiphoid process.

Q: Where is the apex of the heart located on the chest wall?
A: The apex of the heart is typically found at the left fifth intercostal space, just medial to the
midclavicular line.

Q: What forms the right border of the heart in surface
anatomy?
A: The right border of the heart is formed mainly by the right atrium, extending from the right third
to the sixth costal cartilage.

Q: Why is knowledge of heart surface anatomy important for
auscultation?
A: Understanding the surface anatomy of the heart is essential for accurately placing a stethoscope
over specific valve areas to assess heart sounds and detect abnormalities.

Q: How do you locate the mitral valve for auscultation using
surface anatomy?
A: The mitral valve is best auscultated at the apex of the heart, located in the left fifth intercostal
space at the midclavicular line.



Q: Which heart chamber forms most of the anterior surface in
surface anatomy?
A: The right ventricle forms most of the anterior (sternocostal) surface of the heart.

Q: How does surface anatomy help in pericardiocentesis?
A: Knowledge of surface anatomy allows clinicians to safely insert a needle at the left fifth or sixth
intercostal space, close to the sternum, to access the pericardial cavity without injuring other
structures.

Q: What clinical conditions can alter the surface anatomy of
the heart?
A: Conditions such as cardiomegaly, pericardial effusion, and congenital heart disease can change
the position and size of the heart’s borders as identified through surface anatomy.

Q: Which border of the heart is closest to the diaphragm?
A: The inferior border of the heart, formed mainly by the right ventricle, rests on the diaphragm.
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Locating the Heart: The Thoracic Cage and its Boundaries

The heart, a remarkably powerful muscular pump, resides within the mediastinum, the central
compartment of the thoracic cavity. This isn't a freely floating organ; its position is carefully defined
by surrounding structures. To accurately understand its surface anatomy, we must first establish its
location.

The heart is primarily located posterior to the sternum (breastbone) and anterior to the vertebral
column. Its superior border lies roughly at the level of the second rib, while its inferior border
extends to the fifth intercostal space. Laterally, it's bordered by the lungs. Understanding these
spatial relationships is fundamental to appreciating its surface projections.

#### Key Landmarks for Palpation

Knowing where to find the heart on the chest wall is critical for physical examination. The most
readily palpable landmark is the apex of the heart, which is located at the fifth intercostal space, in
the midclavicular line (a vertical line passing through the midpoint of the clavicle). This is the point
of maximal impulse (PMI), often felt as a gentle thumping sensation with each heartbeat. This
landmark is crucial for auscultation (listening to heart sounds) and for assessing cardiac function.

Surface Anatomy: Identifying Key Structures

While the heart's internal structures are complex, its external surface reveals several significant
features:

#### 1. The Anterior Surface:

This is the surface most easily observed and palpated. Dominating this surface is the right ventricle,
which forms a significant portion of the anterior heart wall. The left ventricle, while more muscular,
contributes less to the anterior surface. The right auricle (the small, ear-like appendage of the right
atrium) may be visible superiorly and slightly laterally.

#### 2. The Inferior Surface:

The inferior surface rests primarily on the diaphragm, the major muscle of respiration. This surface
is largely composed of the right ventricle and a smaller portion of the left ventricle. The coronary
sulcus, a groove encircling the heart, separates the atria from the ventricles and is partially visible
on this surface.

#### 3. The Posterior Surface:

The posterior surface of the heart faces the vertebral column and is largely formed by the left
atrium. The left ventricle also contributes to this surface, and the coronary sulcus is again visible,
marking the boundary between atria and ventricles. Important structures like the great cardiac vein
and the circumflex artery run within this sulcus.



#### 4. The Right and Left Borders:

The right border of the heart is mainly defined by the right atrium. The left border, however, is
predominantly formed by the left ventricle, reflecting its significant role in systemic circulation.

Clinical Significance of Surface Anatomy Knowledge

A thorough understanding of the heart's surface anatomy is paramount in several clinical settings.
Accurate identification of the PMI is critical for diagnosing heart conditions, as abnormalities in
location or intensity may indicate underlying pathology. The surface anatomy is essential for proper
auscultation, enabling the physician to listen for heart sounds and murmurs at specific locations on
the chest wall. Moreover, knowledge of surface landmarks guides cardiac procedures such as
electrocardiogram (ECG) lead placement and cardiac catheterization.

Conclusion

Mastering the surface anatomy of the heart is fundamental for understanding the organ’s function
and its relationship with surrounding structures. This knowledge is crucial for healthcare
professionals, and equally beneficial for anyone seeking a deeper understanding of the human body.
By carefully studying the location, palpable landmarks, and external features, one can gain a
comprehensive appreciation of this vital organ.

FAQs

1. Can I feel my own heartbeat on my chest? Yes, in many individuals, the heartbeat (PMI) can be
felt as a gentle thumping sensation at the apex of the heart. However, the strength of the pulse can
vary depending on individual factors like body habitus and heart health.

2. What are the potential causes of an abnormal PMI location? An altered PMI location might
indicate an enlarged heart (cardiomegaly), pericardial effusion (fluid buildup around the heart), or
displacement due to lung pathology.

3. How does surface anatomy knowledge help during cardiac surgery? Thorough knowledge of
surface anatomy is crucial for precise incision placement and navigation during cardiac surgery,
minimizing risk to surrounding structures.

4. Are there variations in heart position and size? Yes, slight variations in heart position and size can
occur due to individual differences in body build and other factors.

5. Why is understanding the coronary sulcus important? The coronary sulcus is a significant



landmark, housing major coronary arteries and veins crucial for supplying blood to the heart muscle
itself. Its identification aids in understanding coronary artery disease and related procedures.
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bestseller and named a Best Baking Book of the Year by the Atlantic, the Wall Street Journal, the
Chicago Tribune, Bon Appétit, the New York Times, the Washington Post, Mother Jones, the Boston
Globe, USA Today, Amazon, and more. The most groundbreaking book on baking in years. Full stop.
—Saveur From One-Bowl Devil’s Food Layer Cake to a flawless Cherry Pie that’s crisp even on the
very bottom, BraveTart is a celebration of classic American desserts. Whether down-home delights
like Blueberry Muffins and Glossy Fudge Brownies or supermarket mainstays such as Vanilla Wafers
and Chocolate Chip Cookie Dough Ice Cream, your favorites are all here. These meticulously tested
recipes bring an award-winning pastry chef’s expertise into your kitchen, along with advice on how
to “mix it up” with over 200 customizable variations—in short, exactly what you’d expect from a
cookbook penned by a senior editor at Serious Eats. Yet BraveTart is much more than a cookbook, as
Stella Parks delves into the surprising stories of how our favorite desserts came to be, from
chocolate chip cookies that predate the Tollhouse Inn to the prohibition-era origins of ice cream
sodas and floats. With a foreword by The Food Lab’s J. Kenji López-Alt, vintage advertisements for
these historical desserts, and breathtaking photography from Penny De Los Santos, BraveTart is
sure to become an American classic.
  surface anatomy of heart: The Subtle Art of Not Giving a F*ck Mark Manson, 2016-09-13 #1
New York Times Bestseller Over 10 million copies sold In this generation-defining self-help guide, a
superstar blogger cuts through the crap to show us how to stop trying to be positive all the time so
that we can truly become better, happier people. For decades, we’ve been told that positive thinking
is the key to a happy, rich life. F**k positivity, Mark Manson says. Let’s be honest, shit is f**ked and
we have to live with it. In his wildly popular Internet blog, Manson doesn’t sugarcoat or equivocate.
He tells it like it is—a dose of raw, refreshing, honest truth that is sorely lacking today. The Subtle
Art of Not Giving a F**k is his antidote to the coddling, let’s-all-feel-good mindset that has infected
American society and spoiled a generation, rewarding them with gold medals just for showing up.
Manson makes the argument, backed both by academic research and well-timed poop jokes, that



improving our lives hinges not on our ability to turn lemons into lemonade, but on learning to
stomach lemons better. Human beings are flawed and limited—not everybody can be extraordinary,
there are winners and losers in society, and some of it is not fair or your fault. Manson advises us to
get to know our limitations and accept them. Once we embrace our fears, faults, and uncertainties,
once we stop running and avoiding and start confronting painful truths, we can begin to find the
courage, perseverance, honesty, responsibility, curiosity, and forgiveness we seek. There are only so
many things we can give a f**k about so we need to figure out which ones really matter, Manson
makes clear. While money is nice, caring about what you do with your life is better, because true
wealth is about experience. A much-needed grab-you-by-the-shoulders-and-look-you-in-the-eye
moment of real-talk, filled with entertaining stories and profane, ruthless humor, The Subtle Art of
Not Giving a F**k is a refreshing slap for a generation to help them lead contented, grounded lives.
  surface anatomy of heart: Cardiac Surgery in the Adult, Third Edition Lawrence H. Cohn,
2007-08-28 The classic leading-edge guide to heart surgery in adults-completely updated by leaders
in the field In this trusted reference, renowned cardiac surgeon and Harvard professor Dr. Lawrence
H. Cohn takes you through all aspects of heart surgery in adults. The text's acclaimed coverage
begins with a solid review of cardiac surgery fundamentals, then progresses to optimal perioperative
and interoperative care before covering the full range of individual procedures. Inside, you'll find
over 1,000 step-by-step illustrations that clarify each procedure, along with important guidance on
all of the discipline's fundamental operations and operative techniques. With updated and revised
content, the new edition of this forward-thinking, landmark text is undoubtedly the most up-to-date
resource of its kind available anywhere. Features: All the latest surgical perspectives and techniques
in ischemic and valvular heart disease, disease of great vessels, cardiac arrhythmias, and more
Expert authorship by one of the world's most respected cardiac surgeons, with contributions from an
internationally recognized group of authors Cutting-edge overview of cardiothoracic
transplantations, circulatory support, and nontransplant options for heart failure Brand new, timely
chapters on cardiac imaging, minimally invasive procedures, and stem cell therapy Reworked
illustration program, featuring newly commissioned two-color drawings, with classic artwork from
the previous editions colorized Two-color format throughout the text, which helps you efficiently
navigate chapter material, providing quick access to key information
  surface anatomy of heart: Core Topics in Cardiac Anesthesia Jonathan H. Mackay, Joseph
E. Arrowsmith, 2012-03-15 Since the publication of the first edition of Core Topics in Cardiac
Anaesthesia, the clinical landscape has undergone significant change. Recent developments include
the increased use of electrophysiology, the resurgence of primary percutaneous intervention in
acute coronary syndromes, the use of percutaneous devices in patients previously considered
inoperable, and the withdrawal of aprotinin. Against this landscape, this invaluable resource has
been fully updated. New chapters are dedicated to right heart valves, pulmonary vascular disease,
cardiac tumours and cardiac trauma. All other chapters have been updated according to the latest
international guidelines. Written and edited by an international author team with a wealth of
expertise in all aspects of the perioperative care of cardiac patients, topics are presented in an easy
to digest and a readily accessible manner. Core Topics in Cardiac Anaesthesia, Second Edition is
essential reading for residents and fellows in anaesthesia and cardiac surgery and clinical
perfusionists.
  surface anatomy of heart: Cardiothoracic Surgery Joanna Chikwe, David Cooke, Aaron Weiss,
2013-01-31 Cardiothoracic Surgery covers all areas of adult and paediatric, cardiac and thoracic
surgery and intensive care. This new edition provides rapid on-the-spot access to practical
management advice, and succinct overviews of common and less common operative
procedures.Divided into topics presented across a double page spread to enable easy reference,
each chapter includes advice based on current evidence and guidelines, with references where
appropriate, and features purpose-drawn illustrations showing practical procedures.
  surface anatomy of heart: Calcific Aortic Valve Disease Elena Aikawa, 2013-06-12 Due to
population aging, calcific aortic valve disease (CAVD) has become the most common heart valve



disease in Western countries. No therapies exist to slow this disease progression, and surgical valve
replacement is the only effective treatment. Calcific Aortic Valve Disease covers the contemporary
understanding of basic valve biology and the mechanisms of CAVD, provides novel insights into the
genetics, proteomics, and metabolomics of CAVD, depicts new strategies in heart valve tissue
engineering and regenerative medicine, and explores current treatment approaches. As we are on
the verge of understanding the mechanisms of CAVD, we hope that this book will enable readers to
comprehend our current knowledge and focus on the possibility of preventing disease progression in
the future.
  surface anatomy of heart: Your Inner Fish Neil Shubin, 2008-01-15 The paleontologist and
professor of anatomy who co-discovered Tiktaalik, the “fish with hands,” tells a “compelling
scientific adventure story that will change forever how you understand what it means to be human”
(Oliver Sacks). By examining fossils and DNA, he shows us that our hands actually resemble fish
fins, our heads are organized like long-extinct jawless fish, and major parts of our genomes look and
function like those of worms and bacteria. Your Inner Fish makes us look at ourselves and our world
in an illuminating new light. This is science writing at its finest—enlightening, accessible and told
with irresistible enthusiasm.
  surface anatomy of heart: Surface Anatomy Arthur Robinson, Edward Bald Jamieson, 1928
  surface anatomy of heart: Surface Anatomy Thomas Gillman Moorhead, 1905
  surface anatomy of heart: Cardiac Anatomy Chart Frank Henry Netter, 2002-02
Incomparable accuracy and clarity of Netter medical illustrations found in Netter's best-selling
ATLAS OF HUMAN ANATOMY, Third Edition have now been super-sized for accelerated learning in
a wide range of health science programs, from pre-med to exercise science to massage therapy to
medical assisting and more! 20 x 26 poster size makes viewing easy Rich, full-color to enhance
lifelike detail of Netter art Sturdy 80 lb. white matte paper handle years of use Laminated to resist
wear and tear Grommets for easy hanging 20 x 26 poster size makes viewing easy Rich, full-color to
enhance lifelike detail of Netter art Sturdy 80 lb. white matte paper handle years of use Laminated
to resist wear and tear Grommets for easy hanging
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