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.

o PosITION AND ORIENTATION OF THE HEART

ANTERIOR SURFACE OF THE HEART

BASE AND DIAPHRAGMATIC SURFACE

® BORDERS OF THE HEART

SURFACE MARKINGS oF CARDIAC CHAMBERS

CLINICAL SIGNIFICANCE OF SURFACE ANATOMY

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.

* 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:

® 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.

® 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. |T 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. |T 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.
|T 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.

LerT 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. |T 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. |T 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. |T 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. |T EXTENDS FROM THE
INFERIOR BORDER UP TO THE PULMONARY TRUNK AT THE LEFT SECOND INTERCOSTAL SPACE.

LerT ATRIUM

THE LEFT ATRIUM IS MOSTLY POSTERIOR AND FORMS PART OF THE BASE OF THE HEART. |T 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. |T 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.

DiaGNOsSTIC 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

\W/HAT 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.

\W/HERE 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.

W/ HICH 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 ATH-5TH
INTERCOSTAL SPACE, AND THE MITRAL VALVE AT THE 5TH INTERCOSTAL SPACE AT THE MIDCLAVICULAR LINE.

ADDITIONAL RESOURCES

1. SurrFACE 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. |T 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. |T 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 V/ESSELS

THIS ATLAS PROVIDES HIGH-QUALITY IMAGES AND DIAGRAMS HIGHLIGHTING THE SURFACE ANATOMY OF THE HEART AND
ADJACENT GREAT VESSELS. |T 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. | T 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. |T EXPLAINS HOW SURFACE LANDMARKS CORRESPOND W/ITH 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. |T 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. |T 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. T
INCLUDES DESCRIPTIONS OF INCISION SITES, ACCESS POINTS, AND ANATOMICAL CONSIDERATIONS CRITICAL FOR SURGEONS.

Q. SURFACE ANATOMY OF THE HEART: CLINICAL AND IMAGING PERSPECTIVES

THIS MULTIDISCIPLINARY BOOK COMBINES TRADITIONAL SURFACE ANATOMY WITH MODERN IMAGING FINDINGS. |T 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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