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Preface

A third of a century has passed since the first edition of Clinically Oriented
Anatomy appeared on bookstore shelves. Although the factual basis of anatomy
is remarkable among basic sciences for its longevity and consistency, this book
has evolved markedly since its inception. This is a reflection of changes in the
clinical application of anatomy, new imaging technologies that reveal living
anatomy in new ways, and improvements in graphic and publication technology
that enable superior demonstration of this information. Efforts continue to make
this book even more student friendly and authoritative. The eighth edition has
been thoroughly reviewed by students, anatomists, and clinicians for accuracy
and relevance and revised with significant new changes and updates.

KEY FEATURES

Clinically Oriented Anatomy has been widely acclaimed for the relevance of its
clinical correlations. As in previous editions, the eighth edition places clinical
emphasis on anatomy that is important in physical diagnosis for primary care,
interpretation of diagnostic imaging, and understanding the anatomical basis of
emergency medicine and general surgery. Special attention has been directed
toward assisting students in learning the anatomy they will need to know in the
21st century, and to this end, new features have been added and existing features
updated.

EXTENSIVE ART PROGRAM

The extensive revision of the art program that distinguished the seventh edition
continues into the eighth edition. Most illustrations were revised for the seventh
edition, improving accuracy and consistency and giving classical art derived
from Grant’s Atlas of Anatomy a fresh, vital, new appearance. The eighth edition
includes further updates to figures and labeling to maximize clarity and
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efficiency. Efforts started with the fourth edition continue to ensure that all the
anatomy presented and covered in the text is also illustrated. The text and
illustrations were developed to work together for optimum pedagogical effect,
aiding the learning process, and markedly reducing the amount of searching
required to find structures. The great majority of the clinical conditions are
supported by photographs and/or color illustrations; multipart illustrations often
combine dissections, line art, and medical images; and tables are accompanied
by illustrations to aid the student’s understanding of the structures efficiently
described.

CLINICAL BLUE BOXES

Widely known as “blue boxes,” the highlighted clinical correlations are now
titled “Clinical Blue Boxes.” They have evolved with changes in practice, and
many of them are supported by photographs and/or dynamic color illustrations to
help with understanding the practical value of anatomy. In this edition, the
clinical boxes have undergone extensive review and revision and reflect many
recent medical advances. Topics in the Clinical Blue Boxes are classified by the
following icons to indicate the type of clinical information covered:

  Anatomical variations feature anatomical variations that may
be encountered in the dissection lab or in practice, emphasizing the clinical
importance of awareness of such variations.

  Life cycle boxes emphasize prenatal developmental factors that
affect postnatal anatomy and anatomical phenomena specifically associated with
stages of life—childhood, adolescence, adult, and advanced age.

  Trauma boxes feature the effects of traumatic events—such as
fractures of bones or dislocations of joints—on normal anatomy and the clinical
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manifestations and dysfunction resulting from such injuries.

  Diagnostic procedures discuss the anatomical features and
observations that play a role in physical diagnosis.

  Surgical procedures address such topics as the anatomical
basis of surgical procedures, such as the planning of incisions, and the
anatomical basis of regional anesthesia.

  Pathology boxes cover the effects of disease on normal
anatomy, such as cancer of the breast, and anatomical structures or principles
involved in the confinement or dissemination of disease within the body.

THE BOTTOM LINE SUMMARIES

Frequent “The Bottom Line” boxes summarize the preceding information,
ensuring that primary concepts do not become lost in the many details necessary
for thorough understanding. These summaries provide a convenient means of
ongoing review and underscore the “big picture” point of view.

ANATOMY DESCRIBED IN A
PRACTICAL, FUNCTIONAL CONTEXT

A more realistic approach to the musculoskeletal system emphasizes the action
and use of muscles and muscle groups in daily activities, emphasizing gait and
grip. The eccentric contraction of muscles, which accounts for much of their
activity, is now discussed along with the concentric contraction that is typically
the sole focus in anatomy texts. This perspective is important to most health
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professionals, including the growing number of physical and occupational
therapy students using this book.

SURFACE ANATOMY AND MEDICAL
IMAGING

Surface anatomy and medical imaging, formerly presented separately, are
integrated into the chapter, presented at the time each region is being discussed,
clearly demonstrating anatomy’s relationship to physical examination and
diagnosis. Both natural views of unobstructed surface anatomy and illustrations
superimposing anatomical structures on surface anatomy photographs are
components of each regional chapter. Medical images, focusing on normal
anatomy, include plain and contrast radiographic, MRI, CT, and ultrasonography
studies, often with correlative line art as well as explanatory text, to help prepare
future professionals who need to be familiar with diagnostic images.

VIDEOS, CASE STUDIES, AND BOARD
REVIEW-STYLE QUESTIONS

Clinical Blue Box videos, case studies, and interactive multiple-choice questions
are available to students online at http://thePoint.lww.com. These resources
provide a convenient and comprehensive means of review and self-testing.

TERMINOLOGY

The terminology fully adheres to Terminologia Anatomica: International
Anatomical Nomenclature (1998), generated by the Federative International
Programme on Anatomical Terminologies (FIPAT) and approved by the
International Federation of Associations of Anatomists (IFAA). Although the
official English-equivalent terms are used throughout the book, when new terms
are introduced, the Latin form, used in Europe, Asia, and other parts of the
world, is also provided. The roots and derivations of terms are provided to help
students understand meaning and increase retention. Eponyms, although not
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endorsed by the IFAA, appear in parentheses in this edition—for example,
sternal angle (angle of Louis)—to assist students who will hear eponymous
terms during their clinical studies. The terminology is available online at
http://www.unifr.ch/ifaa.

RETAINED AND IMPROVED FEATURES

Students and faculty have told us what they want and expect from Clinically
Oriented Anatomy, and we listened:

A comprehensive text enabling students to fill in the blanks, as time allotted
for lectures continues to decrease, laboratory guides become exclusively
instructional, and multiauthored lecture notes develop inconsistencies in
comprehension, fact, and format.
A resource capable of supporting areas of special interest and emphasis
within specific anatomy courses that serves the anatomy needs of students
during both the basic science and the clinical phases of their studies.
Updated organization of the chapters to match that of Grant’s Atlas of
Anatomy and Grant’s Dissector.
A thorough introductory chapter (Chapter 1: Overview and Basic Concepts)
that covers important systemic information and concepts basic to the
understanding of the anatomy presented in the subsequent regional chapters.
Students from many countries and backgrounds have written to express their
views of this book—gratifyingly, most are congratulatory. Health
professional students have more diverse backgrounds and experiences than
ever before. Curricular constraints often result in unjustified assumptions
concerning the prerequisite information necessary for many students to
understand the presented material. The introductory chapter includes efficient
summaries of functional systemic anatomy. Students’ comments specifically
emphasized the need for a systemic description of the nervous system and the
peripheral autonomic nervous system (ANS) in particular. The eighth edition
is now the first anatomy textbook to acknowledge and describe the structure
and function of the enteric nervous system and its unique role in the
innervation of the digestive tract.
Routine facts (such as muscle attachments, innervations, and actions)
presented in tables organized to demonstrate shared qualities and illustrated
to demonstrate the provided information. Clinically Oriented Anatomy
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provides more tables than any other anatomy textbook.
Illustrated clinical correlations that not only describe but also show anatomy
as it is applied clinically.
Illustrations that facilitate orientation. Many orientation figures have been
added, along with arrows to indicate the locations of the inset figures (areas
shown in close-up views) and viewing sequences. Labels have been placed to
minimize the distance between label and object, with leader lines running the
most direct course possible.
Boldface type indicates the main entries of anatomical terms, when they are
introduced and defined. In the index, the page numbers of these main entries
also appear in boldface type, so that the main entries can be easily located.
Boldface type is also used to introduce clinical terms in the clinical blue
boxes.
Italic type indicates anatomical terms important to the topic and region of
study or labeled in an illustration that is being referenced.
Useful content outlines appear at the beginning of every chapter.

COMMITMENT TO EDUCATING
STUDENTS

This book is written for health science students, keeping in mind those who may
not have had a previous acquaintance with anatomy. We have tried to present the
material in an interesting way so that it can be easily integrated with what will be
taught in more detail in other disciplines such as physical diagnosis, medical
rehabilitation, and surgery. We hope this text will serve two purposes: to educate
and to excite. If students develop enthusiasm for clinical anatomy, the goals of
this book will have been fulfilled.

Keith L. Moore
Arthur F. Dalley II

Anne M. R. Agur
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ABBREVIATIONS

a., aa.     artery, arteries

ant.     anterior

b.c.e.     before the Common (Christian) era

C     cervical

c.e.     Common (Christian) era

Co     coccygeal

e.g.     for example

et al.     and others

F     female

Fr.     French

G.     Greek

i.e.     that is

inf.     inferior

L     liter, lumbar

L.     Latin

lev.     levator

M     male

m., mm.     muscle, muscles

Mediev.     medieval

Mod.     modern

post.     posterior

S     sacral

sup.     superior

supf.     superficial

T     thoracic
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TA     Terminologia Anatomica

TE     Terminologia Embryologica

TH     Terminologia Histologica

v., vv.     vein, veins

vs.     versus
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List of Clinical Blue Boxes

1. OVERVIEW AND BASIC CONCEPTS
Integumentary System. Skin Color Signs in Physical Diagnosis; Skin Incisions
and Scarring; Stretch Marks in Skin; Skin Injuries and Wounds

Fascias. Fascial Planes and Surgery

Bones. Accessory (Supernumerary) Bones; Heterotopic Bones; Trauma to Bone
and Bone Changes; Osteoporosis; Sternal Puncture; Bone Growth and
Assessment of Bone Age; Effects of Disease and Diet on Bone Growth;
Displacement and Separation of Epiphyses; Avascular Necrosis

Joints. Joints of Newborn Cranium; Degenerative Joint Disease; Arthroscopy

Skeletal Muscles. Muscle Testing; Muscle Dysfunction and Paralysis; Absence
of Muscle Tone; Muscle Soreness and “Pulled” Muscles; Growth and
Regeneration of Skeletal Muscle

Cardiac and Smooth Muscle. Hypertrophy of the Myocardium and Myocardial
Infarction; Hypertrophy and Hyperplasia of Smooth Muscle

Cardiovascular System. Arteriosclerosis: Ischemia and Infarction; Varicose
Veins

Lymphoid System. Spread of Cancer; Lymphangitis, Lymphadenitis, and
Lymphedema

Central and Peripheral Nervous System. Damage to the CNS; Rhizotomy;
Nerve Degeneration and Ischemia of Nerves

2. BACK
Vertebrae. Vertebral Body Osteoporosis; Laminectomy; Dislocation of Cervical
Vertebrae; Fracture and Dislocation of Atlas; Fracture and Dislocation of Axis;
Lumbar Spinal Stenosis; Cervical Ribs; Caudal Epidural Anesthesia; Injury of
Coccyx; Abnormal Fusion of Vertebrae; Effect of Aging on Vertebrae;
Anomalies of Vertebrae
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Vertebral Column. Aging of Intervertebral Discs; Back Pain; Herniation of
Nucleus Pulposus (Herniation of IV Disc); Spinal Fusion and Intervertebral Disc
Replacement; Injury and Disease of Zygapophysial Joints; Fractures and
Dislocations of Vertebrae; Fracture of Dens of Axis; Rupture of Transverse
Ligament of Atlas; Rupture of Alar Ligaments; Abnormal Curvatures of
Vertebral Column

Muscles of Back. Back Strains, Sprains, and Spasms; Reduced Blood Supply to
Brainstem

Contents of Vertebral Canal. Compression of Lumbar Spinal Nerve Roots;
Myelography; Development of Meninges and Subarachnoid Space; Lumbar
Spinal Puncture; Spinal Anesthesia; Epidural Anesthesia (Blocks); Ischemia of
Spinal Cord; Spinal Cord Injuries

3. UPPER LIMB
Bones of Upper Limb. Fracture of Clavicle; Ossification of Clavicle; Fractures
of Scapula; Fractures of Humerus; Fractures of Radius and Ulna; Fracture of
Scaphoid; Fracture of Hamate; Fracture of Metacarpals; Fracture of Phalanges

Pectoral, Scapular, and Deltoid Regions. Congenital Absence of a Body Part,
Organ, or Tissue (Agenesis); Injury of Long Thoracic Nerve and Paralysis of
Serratus Anterior; Triangle of Auscultation; Injury of Spinal Accessory Nerve
(CN XI); Injury of Thoracodorsal Nerve; Injury to Dorsal Scapular Nerve; Injury
to Axillary Nerve; Fracture–Dislocation of Proximal Humeral Epiphysis; Rotator
Cuff Injuries

Axilla. Arterial Anastomoses Around Scapula; Compression of Axillary Artery;
Aneurysm of Axillary Artery; Injuries to Axillary Vein; The Axillary Vein in
Subclavian Vein Puncture; Infection of Axillary Lymph Nodes; Dissection of
Axillary Lymph Nodes; Variations of Brachial Plexus; Brachial Plexus Injuries;
Brachial Plexus Block

Arm and Cubital Fossa. Bicipital Myotatic Reflex; Biceps
Tendinitis/Tendonosis; Dislocation of Tendon of Long Head of Biceps Brachii;
Rupture of Tendon of Long Head of Biceps Brachii; Interruption of Blood Flow
in Brachial Artery; Nerve Injury in Fracture of Humeral Shaft; Injury to
Musculocutaneous Nerve; Injury to Radial Nerve in Arm; Venipuncture in
Cubital Fossa

Forearm. Elbow Tendinitis/Tendonosis or Lateral Epicondylitis; Mallet or
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Baseball Finger; Fracture of Olecranon; Synovial Cyst of Wrist; High Division
of Brachial Artery; Superficial Ulnar Artery; Measuring Pulse Rate; Variations
in Origin of Radial Artery; Median Nerve Injury; Pronator Syndrome;
Communications Between Median and Ulnar Nerves; Injury of Ulnar Nerve at
Elbow and in Forearm; Cubital Tunnel Syndrome; Injury of Radial Nerve in
Forearm (Superficial or Deep Branches)

Hand. Dupuytren Contracture of Palmar Fascia; Hand Infections; Tenosynovitis;
Laceration of Palmar Arches; Ischemia of Digits (Fingers); Lesions of Median
Nerve; Carpal Tunnel Syndrome; Trauma to Median Nerve; Ulnar Canal
Syndrome; Handlebar Neuropathy; Radial Nerve Injury in Arm and Hand
Disability; Dermatoglyphics; Palmar Wounds and Surgical Incisions

Joints of Upper Limb. Dislocation of Sternoclavicular Joint; Ankylosis of
Sternoclavicular Joint; Dislocation of Acromioclavicular Joint; Calcific
Tendinitis of the Shoulder; Rotator Cuff Injuries; Dislocation of Glenohumeral
Joint; Glenoid Labrum Tears; Adhesive Capsulitis of Glenohumeral Joint;
Bursitis of Elbow; Avulsion of Medial Epicondyle; Ulnar Collateral Ligament
Reconstruction; Dislocation of Elbow Joint; Subluxation and Dislocation of
Radial Head; Wrist Fractures and Dislocations; Bull Rider’s Thumb; Skier’s
Thumb

4. THORAX
Thoracic Wall. Chest Pain; Rib Fractures; Flail Chest; Thoracotomy, Intercostal
Space Incisions, and Rib Excision; Supernumerary Ribs; Protective Function and
Aging of Costal Cartilages; Ossified Xiphoid Processes; Sternal Fractures;
Median Sternotomy; Sternal Biopsy; Sternal Anomalies; Thoracic Outlet
Syndrome; Dislocation of Ribs; Separation of Ribs; Paralysis of Diaphragm

Muscles and Neurovasculature of Thoracic Wall. Dyspnea: Difficult
Breathing; Extrapleural Intrathoracic Surgical Access; Herpes Zoster Infection of
Spinal Ganglia; Intercostal Nerve Block

Breasts. Changes in Breasts; Breast Quadrants; Carcinoma of Breast;
Visualizing Breast Structure and Pathology; Surgical Incisions of Breast and
Surgical Removal of Breast Pathology; Polymastia, Polythelia, and Amastia;
Breast Cancer in Men; Gynecomastia

Pleurae, Lungs, and Tracheobronchial Tree. Injuries of Cervical Pleura and
Apex of Lung; Injury to Other Parts of Pleurae; Pulmonary Collapse;
Pneumothorax, Hydrothorax, and Hemothorax; Thoracentesis; Insertion of Chest
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Tube; Pleurectomy and Pleurodesis; Thoracoscopy; Pleuritis (Pleurisy);
Variations in Lobes of Lung; Appearance of Lungs and Inhalation of Carbon
Particles and Irritants; Auscultation of Lungs and Percussion of Thorax;
Aspiration of Foreign Bodies; Bronchoscopy; Lung Resections; Segmental
Atelectasis; Pulmonary Embolism; Lymphatic Drainage and Pleural Adhesion;
Hemoptysis; Bronchogenic Carcinoma; Lung Cancer and Mediastinal Nerves;
Pleural Pain; Chest X-ray

Mediastinum Overview and Pericardium. Levels of Viscera Relative to
Mediastinal Divisions; Mediastinoscopy and Mediastinal Biopsies; Widening of
Mediastinum; Surgical Significance of Transverse Pericardial Sinus; Exposure of
Venae Cavae; Pericarditis, Pericardial Rub, and Pericardial Effusion; Cardiac
Tamponade; Pericardiocentesis; Positional Abnormalities of Heart

Heart. Cardiac Catheterization; Embryology of Right Atrium; Septal Defects;
Atrial Septal Defects; Ventricular Septal Defects; Percussion of Heart; Stroke or
Cerebrovascular Accident; Basis for Naming Cusps and sinuses of Aortic and
Pulmonary Valves; Valvular Heart Disease; Mitral Valve Insufficiency (Mitral
Valve Prolapse); Pulmonary Valve Stenosis; Pulmonary Valve Incompetence;
Aortic Valve Stenosis; Aortic Valve Insufficiency; Echocardiography; Coronary
Angiography; Coronary Artery Disease or Coronary Heart Disease; Myocardial
Infarction; Coronary Atherosclerosis; Slowly Progressive Coronary Artery
Disease; Angina Pectoris; Coronary Bypass Graft; Coronary Angioplasty;
Collateral Circulation via the Smallest Cardiac Veins; Electrocardiography;
Coronary Occlusion and Conducting System of Heart; Artificial Cardiac
Pacemaker; Restarting Heart; Fibrillation of Heart; Defibrillation of Heart;
Cardiac Referred Pain

Superior, Posterior, and Anterior Mediastinum. Variations of Great Arteries;
Branches of Arch of Aorta; Anomalies of Arch of Aorta; Aneurysm of
Ascending Aorta; Coarctation of Aorta; Injury to Recurrent Laryngeal Nerves;
Blockage of Esophagus; Laceration of Thoracic Duct; Variations of Thoracic
Duct; Alternate Venous Routes to Heart; Age Changes in Thymus; Aortic
Angiography; Radiography of Mediastinum; CT and MRI of Mediastinum

5. ABDOMEN
Fascia and Muscles of Anterolateral Abdominal Wall. Clinical Significance
of Fascia and Fascial Spaces of Abdominal Wall; Protuberance of Abdomen;
Abdominal Hernias
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Neurovasculature of Anterolateral Abdominal Wall. Palpation of
Anterolateral Abdominal Wall; Superficial Abdominal Reflexes; Injury to
Nerves of Anterolateral Abdominal Wall; Abdominal Surgical Incisions;
Longitudinal Incisions; Oblique and Transverse Incisions; High-Risk Incisions;
Incisional Hernia; Minimally Invasive (Endoscopic) Surgery; Reversal of
Venous Flow and Collateral Pathways of Superficial Abdominal Veins

Internal Surface of Anterolateral Abdominal Wall and Inguinal Region.
Undescended (Cryptorchid) Testis; Postnatal Patency of Umbilical Vein;
Metastasis of Uterine Cancer to Labium Majus

Spermatic Cord, Scrotum, and Testes. Inguinal Hernias; Cremasteric Reflex;
Cysts and Hernias of the Processus Vaginalis; Hydrocele of Spermatic Cord
and/or Testis; Hematocele of Testis; Torsion of Spermatic Cord; Anesthetizing
Scrotum; Spermatocele and Epididymal Cyst; Vestigial Remnants of Embryonic
Genital Ducts; Varicocele; Cancer of Testis and Scrotum

Peritoneum and Peritoneal Cavity. Patency and Blockage of Uterine Tubes;
The Peritoneum and Surgical Procedures; Peritonitis and Ascites; Peritoneal
Adhesions and Adhesiotomy; Abdominal Paracentesis; Peritoneal Dialysis;
Functions of Greater Omentum; Abscess Formation; Spread of Pathological
Fluids; Flow of Ascitic Fluid and Pus; Fluid in Omental Bursa; Internal Hernia
Through Omental Foramen; Temporary Control of Hemorrhage from Cystic
Artery

Esophagus and Stomach. Esophageal Varices; Pyrosis; Bariatric Surgery;
Displacement of Stomach; Hiatal Hernia; Pylorospasm; Congenital Hypertrophic
Pyloric Stenosis; Carcinoma of Stomach; Gastrectomy and Lymph Node
Resection; Gastric Ulcers, Peptic Ulcers, Helicobacter pylori, and Vagotomy;
Visceral Referred Pain

Small and Large Intestine. Duodenal Ulcers; Developmental Changes in
Mesoduodenum; Paraduodenal Hernias; Brief Review of Embryological
Rotation of Midgut; Navigating Small Intestine; Ischemia of Intestine; Ileal
Diverticulum; Position of Appendix; Appendicitis; Appendectomy; Mobile
Ascending Colon; Colitis, Colectomy, Ileostomy, and Colostomy; Colonoscopy,
Sigmoidoscopy, and Colorectal Cancer; Diverticulosis; Volvulus of Sigmoid
Colon

Spleen and Pancreas. Rupture of Spleen; Splenectomy and Splenomegaly;
Accessory Spleen(s) and Splenosis; Splenic Needle Biopsy and
Splenoportography; Blockage of Hepatopancreatic Ampulla and Pancreatitis;
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Cholangiopancreatography; Accessory Pancreatic Tissue; Rupture of Pancreas;
Subtotal Pancreatectomy; Pancreatic Cancer

Liver, Biliary Ducts, and Gallbladder. Palpation of Liver; Subphrenic
Abscesses; Hepatic Lobectomies and Segmentectomy; Rupture of Liver;
Aberrant Hepatic Arteries; Variations in Relationships of Hepatic Arteries;
Hepatomegaly; Cirrhosis of Liver; Liver Biopsy; Mobile Gallbladder; Variations
in Cystic and Hepatic Ducts; Accessory Hepatic Ducts; Gallstones; Gallstones in
Duodenum; Cholecystectomy; Portal Hypertension; Portosystemic Shunts

Kidneys, Ureters, and Suprarenal Glands. Palpation of Kidneys; Perinephric
Abscess; Nephroptosis; Renal Transplantation; Renal Cysts; Pain in Pararenal
Region; Accessory Renal Vessels; Renal Vein Entrapment Syndrome;
Congenital Anomalies of Kidneys and Ureters; Renal and Ureteric Calculi
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Nerve Blocks; Buccal Nerve Block; Trigeminal Neuralgia; Lesions of
Trigeminal Nerve; Herpes Zoster Infection of Trigeminal Ganglion; Testing
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Sellae; Occlusion of Cerebral Veins and Dural Venous Sinuses; Metastasis of
Tumor Cells to Dural Venous Sinuses; Fractures of Cranial Base; Dural Origin
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Pterygopalatine Fossa. Transantral Approach to Pterygopalatine Fossa
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10. Summary of Cranial Nerves
Cranial Nerves. Cranial Nerve Injuries. Olfactory Nerve (CN I). Anosmia–
Loss of Smell; Olfactory Hallucinations. Optic Nerve (CN II). Demyelinating
Diseases and Optic Nerves; Optic Neuritis; Visual Field Defects. Oculomotor
Nerve (CN III). Injury to Oculomotor Nerve; Compression of Oculomotor
Nerve; Aneurysm of Posterior Cerebral or Superior Cerebellar Artery. Trochlear
Nerve (CN IV). Trigeminal Nerve (CN V). Injury to Trigeminal Nerve; Dental
Anesthesia. Abducent Nerve (CN VI). Facial Nerve (CN VII). Vestibulocochlear
Nerve (CN VIII). Injuries to Vestibulocochlear Nerve; Deafness; Acoustic
Neuroma; Trauma and Vertigo. Glossopharyngeal Nerve (CN IX). Lesions of
Glossopharyngeal Nerve; Glossopharyngeal Neuralgia; Vagus Nerve (CN X);
Spinal Accessory Nerve (CN XI); Hypoglossal Nerve (CN XII)
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