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preface to the third edition

The third edition of our Synopsis of Gross Anatomy is a sharp departure from
the traditional presentations of previous editions. With the addition of 154 clinical
explanations and comments, this edition is highly clinically oriented. All of the
clinical correlations have been critically read and verified by interested, compe-
tent, practicing physicians and surgeons, and are brief and succinct—never ex-
haustive. They are designed only to alert the beginning student of the many
medical and surgical situations that can be understood and, more important, re-
membered, from an anatomic point of view.

Another major improvement is the addition of 50 new illustrations by Pamela
Rowles. Some are replacements, but most are new and often novel views of re-
gional anatomy.

We publish our new edition confident that we have retained the best of the
other editions and have added new, exciting material and concepts. This refresh-
ing approach to gross anatomy will be helpful (especially to the beginning stu-
dent) by making the study of anatomy more attractive, meaningful, and par-
ticularly, more relevant to the practice of medicine and dentistry.

We gratefully acknowledge the kindnesses of our colleagues, Dr. Lawrence H.
Miller, Director, Family Practice Residency, St. Joseph Medical Center, Wichita,
Kansas; Dr. Ray Snider, Professor and Chairman of the Department of Surgery,
Truman Medical Center, Kansas City, Missouri; and Dr. Beaty Pemberton, Asso-
ciate Professor of Surgery, Truman Medical Center, and Docent, University of
Missouri-Kansas City School of Medicine, for reading and offering constructive
suggestions as they edited the clinical correlations included in this edition,

We are also indebted to Harper and Row for their constant encouragement and
for their assistance in providing the additional artwork for this third edition.

].B.C.
LR.T.
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preface to the first edition

This synoptic volume of regional anatomy presents the basic facts and concepts
in the study of gross anatomy considered essential for students of medicine and
associated sciences. It meets the need of the student for a concise, straight-
forward textbook, uncluttered by minutiae. This synopsis is intended not to re-
place selective reading in large conventional textbooks, but rather to give the
student an initial appreciation of important body structures and relations.

Many original illustrations have been especially prepared to enhance this
epitomized approach to the study of anatomy. The line drawings are keyed to
the text and can be readily correlated with regional dissections.

For the student who finds gross anatomy difficult, this compact text may pro-
vide all that one can or need comprehend of the subject. However, for those who
wish to pursue the subject more deeply, it will serve as a framework for the build-
ing of a broader and firmer foundation in anatomy.

Because of its regional approach, we suggest that this book could be used as 1)
a study guide in conjunction with anatomic atlases and larger textbooks, 2) a
companion text in gross dissection, or 3) a review of the fundamentals of gross
anatomy.

In brief, we have endeavored to present, in the most succinct form, the essen-
tials of human gross anatomy that we believe every medical student should
know.

We gratefully acknowledge the kindness of our colleagues, Dr. Frank D. Allen,
Associate Professor of Anatomy, George Washington University, and Dr. W,
Montague Cobb, Chairman and Professor of Anatomy, Howard University, in
reading and offering constructive suggestions for improvement of our original
text.

We are deeply indebted to Mr. David S. Kern and his daughter Bonnie for
the excellent rendering of most of the illustrations, to Mr. Michael S. Murtaugh
for his splendid diagrammatic sketches and drawings, and to Dr. William A.
Rush, Jr., Mrs. Margaret Dupree, and Miss Joan Ruback for their contributions
to the artwork.

By the kind permission of various authors and their publishers, we have
borrowed a few illustrations from the sources acknowledged in the individual
legends.

JB.C.
IRT.

Washington, D.C.

Xi



Synopsis of Gross Anatomy



contents

PREFACE TO THIRD EDITION
PREFACE TO FIRST EDITION

chapter 1

chapter 2

chapter 3

INTRODUCTION

ANATOMIC TERMINOLOGY
Terms of Reference

SKELETAL SYSTEM
Cartilage, Bones

JOINTS OR ARTICULATIONS
Joint Classification

MUSCULAR SYSTEM
FASCIAE

BODY CAVITIES
CARDIOVASCULAR SYSTEM

NERVOUS SYSTEM
Central Nervous System, Peripheral Nervous
System, Autonomic Nervous System

THE SKIN

SUPERIOR EXTREMITY
SUPERFICIAL BACK AND SCAPULAR REGION

PECTORAL REGION
Breast

ARM, FOREARM, AND HAND
Arm, Forearm, Hand, Fasciae

JOINTS OF THE SUPERIOR EXTREMITY
Shoulder Joint, Elbow Joint, Wrist Joint, Carpal
Joints, Joints of the Hand, Bursae

THORAX
THORACIC CAGE

PLEURAL CAVITY
Pleura, Lungs

PERICARDIAL CAVITY

ix
Xi

12
17
20
22
28

37

40
40
47

52

79

88
88
92

98



vi CONTENTS

chapter 4

chapter 5

chapter 6

HEART
Blood Vessels

MEDIASTINUM

ABDOMEN
ABDOMINAL WALL
LUMBAR PLEXUS
DIAPHRAGM
ABDOMINAL CAVITY

GASTROINTESTINAL TRACT
Stomach, Small Intestine, Large Intestine

LIVER

PANCREAS

SPLEEN

KIDNEY

URETER

SUPRARENAL GLAND

PERINEUM AND PELVIS

PERINEUM
Surface Anatomy, Fasciae and Superficial Perineal
Compartment, Urogenital Diaphragm and Deep
Perineal Compartment, Muscles, Ischiorectal Fossa,
External Male Genitalia, External Female Genitalia

PELVIS
Muscles, Fasciae, Nerves, Arteries, Male Pelvic
Organs, Female Reproductive Organs

INFERIOR EXTREMITY
GLUTEAL REGION

THIGH
Anterior Compartment, Adductor Compartment,
Posterior Compartment, Popliteal Fossa

LEG
Anterior Compartment, Lateral Compartment,
Posterior Compartment

FOOT

JOINTS OF THE INFERIOR EXTREMITY
Hip Joint, Knee Joint, Ankle Joint, Joints of the Foot

99

108
116
116
122
124
126
130

140
143
145
146
149
150
154
154

166

186
193
196

204

211
215



CONTENTS

chapter 7 HEAD AND NECK

INDEX

NECK
Anterior Triangle of the Neck, Prevertebral Region,
Posterior Triangle of the Neck, Root of the Neck

DEEP BACK
Deep Muscles, Suboccipital Triangle, Vertebral
Column, Spinal Cord and Meninges

FACE
Parotid Gland, Temporal and Infratemporal Fossae

SKULL
Cranial Cavity, Cranial Meninges, Dural Sinuses,
Hypophysis, Central Nervous System, Cranial
Nerves, Cranial Parasympathetic Ganglia

ORBITAL CAVITY

MOUTH AND PHARYNX
Oral Cavity, Pharynx

NASAL CAVITY
PTERYGOPALATINE FOSSA
EAR

LARYNX

vii
226
228

246

256

266

291
300

308
312
315
319
325






Man has a natural curiosity about his body. It is first expressed when the infant
becomes fascinated by his own hand movements. The study of gross anatomy is
the continuation of this innate interest but it goes far beyond bodily movements;
it is the formal identification and study of the dissectable structures of the body
and their interrelationships. To the degree that this inborn interest is cultivated
and developed, anatomy will be a stimulating and rewarding study.

The purpose of gross anatomic dissection and study is to obtain direct exposure
to the three-dimensional relationships of the body and to be able to visualize just
how we are put together. This does not negate the utilization of oral descriptions
or explanations in the form of lectures, written text material, illustrations, or
various visual aids such as models and films. These, however, should be con-
sidered only as adjunct tools to the firsthand information obtained through dis-
section as the student moves toward the goal of gross anatomy study—to secure a
working knowledge of, and appreciation for, the structure and form of the human
body.

In gross anatomy a voluminous amount of factual data must be acquired during
a short time. This introductory chapter will present certain basic concepts as a
foundation to aid the student to assimilate the deluge of information that will
follow. As regional dissection and study of the body proceed, these general con-
cepts of the different systems should become recurrent themes. Understanding
them will make the subsequent acquisition of information more meaningful and
rewarding.

The brief accounts given here of concepts of the skeletal system and associated
joints, muscular system, fasciae, body cavities, lymphatics, cardiovascular system,
and the nervous system are in no sense complete, nor are they intended to be.
Rather, they constitute an introductory, conceptual approach to your study of
anatomy.

ANATOMIC TERMINOLOGY

Anatomy introduces the student to the language of medicine and
dentistry. It has been estimated that this language, which the physician must
master, comprises about 10,000 terms, three-fourths of which are encountered in
anatomy. The word roots or stems, prefixes and suffixes are largely derived from
Latin and Greek. Those who have studied these languages are well-equipped to
understand and use anatomic terminology. If, however, the student’s background
in classical languages is deficient, he can overcome this handicap by learning
certain fundamentals of vocabulary and linguistic principles. For example, the
stem myo (Greek uis) in the terms myocardium (cardium heart), myometrium
(metrium uterus), myoglobin (globin protein), myoblast (blast immature cell),
myocele (cele hernia), myoma (oma tumor), all refer to muscle. Thus, the astute
student will pay special attention as he encounters new terms to make certain he
defines new words and stems as he encounters them.

TERMS OF REFERENCE

Terms of reference to the human body are standardized to refer to a
rather arbitrary concept called the anatomic position, in which the body is erect,
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INTRODUCTION 3

the face forward, the arms at the sides with the palms of the hands turned for-
ward (Fig. 1-1). The terms listed in Table 1-1 are used to indicate the location of
structures in the body with reference to this anatomic position irrespective of the
position the body of a patient or the cadaver might assume. This does away with the
necessity of using words such as over, under, below, above, all of which can indi-
cate two directions in the three-dimensional body and may thereby be confusing.

It is important to keep in mind that the above terms of reference locate a struc-
ture in its relationship to other structures of the body. For example, the descend-

Fig. 1-1. Anatomic position. (Langley LL, Telford IR, Christensen JB: Dynamic
Anatomy and Physiology, 4th ed. New York, McGraw-Hill, 1974)
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TABLE 1-1. TERMS OF REFERENCE

Term Synonym Definition

Superior Cranial, cephalic Toward the head

Inferior Caudal Toward the feet

Anterior Ventral, volar, palmar Toward the front of the body
(latter two refer to hand)

Posterior Dorsal Toward the back of the body

Medial Toward the midline of the body

Lateral Toward the side of the body

External Superficial Toward the surface of the body

Internal Deep Away from the surface of the body

Proximal Toward the main mass of the body

Distal Away from the main mass of the body

Central Toward the center of the body

Peripheral Away from the center of the body

Plantar Sole of the foot

Fig. 1-2. Anatomic planes of reference. (Langley LL, Telford IR, Christensen ]B:
Dynamic Anatomy and Physiology, 4th ed. New York, McGraw-Hill, 1974)
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INTRODUCTION 5

ing aorta in the chest is located anterior to (in front of) the necks of the ribs and
posterior to (behind) the heart; it is inferior to (below) the arch of the aorta and
superior to (above) the diaphragm. It lies lateral to the vertebral column but
medial to the angle of the ribs.

Terms denoting planes of the body also refer to the anatomic position. Of the
three basic planes of the body, the sagittal and coronal ( frontal) planes are both
vertical along the long axis of the body, while the transverse (horizontal or cross-
sectional) plane is at right angles to the longitudinal axis (Fig. 1-2). These planes
are used either in reference to the whole body, to a specific region of the body, or
to a separate organ. In the latter case, if the structure has been removed from the
body, the terms longitudinal and transverse may be substituted.

The sagittal plane separates the body into right and left segments. If sectioned
in the median sagittal plane, the body would be divided into equal halves, ex-
cept for unpaired organs; if in a parasagittal plane, unequal halves. A coronal
section would separate the anterior (front) part of the body from the posterior
(back) part. A transverse section would bisect a superior (upper) segment from
an inferior (lower) segment.

SKELETAL SYSTEM

The skeletal system comprises approximately 206 bones and a number
of cartilaginous components. The total number of bones is an approximation be-
cause a variable number of supernumerary or accessory bones may also be
present. These additional elements most frequently occur as small (Wormian)
bones between the flat bones of the skull, as additional carpal or tarsal bones in
the hands and feet, or as sesamoid bones within tendons.

CARTILAGE

Three types of cartilage occur in the body: hyaline, elastic, and fibrous.
Hyaline cartilage covers the articular surface of bones. Elastic cartilage, which has
a greater resiliency due to embedded elastic fibers in its ground substance, is
present in structures that undergo functional distortion as, e.g., the external ear
and epiglottic cartilage. Fibrocartilage has an increased strength due to a pre-
ponderance of collagen fibers in its ground substance. It is found in structures
subjected to excessive stress, such as the weight-bearing intervertebral discs.

BONES

Although the number of bones may vary from individual to individual,
the average complement, as tabulated on the following page, may be subdivided
into appendicular and axial portions of the skeleton.

Functions of Bones

Bones provide the supportive framework of the body and protect vital
organs. Their marrow cavities are the primary site of blood formation in the adult
(especially the flat bones of the skull, scapulae, vertebrae, and ilia). They also
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Axial skeleton

Skull 22
Ear ossicles 6
Hyoid bone 1
Vertebral column 26
Ribs and sternum 25
T 80
Appendicular skeleton
Upper extremity 64
Lower extremity 62
126
Total 206

afford storage of minerals, principally calcium and phosphorus. The primary
interests of bones to the student in gross anatomy are the following:

1. They are sites of muscular attachments and thereby act as levers to
provide movement.

2. Their morphologic characteristics and markings including sexual
differences.

3. The relationships of other structures to bones, principally vessels
and nerves, which become clinically important in trauma.

4. The sequential appearance and fusion of epiphyses during the
growth period which are indicative of normal or pathologic develop-
ment.

Morphologic Characteristics

Bones are classified as to shape, i.e., long, short, flat, or irregular. In
long bones the length exceeds the width, as in most bones of the extremities. Long
bones consist of 1) a shaft (diaphysis) having an elongated marrow cavity with
little internal trabeculation, 2) two ends or extremities (epiphyses) which may or
may not be separated from the diaphysis during the growth period by a plate of
cartilage, the epiphyseal disc, and, 3) the metaphysis, the zone between the
diaphysis and the epiphysis which flares out from the shaft of the bone toward
the epiphysis. During the growth period the cartilaginous epiphyseal disc pro-
vides new cells for the increase in length of long bones. When growth ceases, this
area ossifies and the epiphysis becomes continuous with the diaphysis. The meta-
physis and the epiphysis have extensive internal trabeculation. The trabeculae are
usually aligned in the direction of the stress and strain placed on the bone.

Short bones are approximately equal in all three dimensions. Examples
of the short bones are the carpal and tarsal bones of the wrist and ankle. Internal
trabeculation, similar to that seen in the epiphyses of long bones, is also present in
short bones.

Flat bones include the scapulae, ribs, sternum, and bones of the
cranium. They are formed by two thin plates of compact bone with a minimal
interval of trabecular bone between them that forms the interval of the marrow
cavity. In the flat bones of the skull this area is referred to as the diplde.



