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Preface

Today’s massage, bodywork, and fitness professionals
are essential members of the healthcare team. These
professionals collaborate with physicians, physical
therapists, occupational therapists, chiropractors,
nurse care managers, attorneys, insurance compa-
nies, and other healthcare providers. Professionals
must have a clear understanding of muscle and joint
function beyond simple actions. This allows them to
communicate clearly, maintain credibility, and obtain
reimbursement for therapeutic work. The emerging
requirement for “outcome-based” justification of
treatments further supports the need for a thorough
understanding of the body in motion.

Functional Anatomy: Musculoskeletal Anatomy,
Kinesiology, and Palpation for Manual Therapists, Sec-
ond Edition was written to help students of human
movement and bodywork understand how anatomical
structures work together to create motion. Develop-
ing an understanding of the body in all of its complex
synchronicity is critical for students of health, fitness,
and bodywork. These careers require the therapist to
create concise and effective treatment plans. Fitness
and sports professionals are routinely called upon to
analyze complex movement patterns in order to maxi-
mize the athlete’s performance and prevent injury.

Beyond these pragmatic benefits, an understand-
ing of functional anatomy develops heightened intel-
lectual and artistic appreciation of the human body in
motion. With a deep understanding of structure—func-
tion relationships, we begin to see the client’s body as
a living, breathing, moving marvel. This text can assist
you in exploring the structures and anatomical rela-
tionships responsible for movements such as walking,
running, lifting, and throwing. You will be guided
through activities that involve inspecting, touching,
and moving these structures, enabling you to create
a solid, three-dimensional image of the human body
and its movement potential.

Organization and Content

The chapters in Functional Anatomy, Second Edition
are organized to build anatomical regions “from the

ground up.” This means deeper structures are identi-
fied first, and then structural layers are added. This
organization helps readers understand the relation-
ship between static structures such as bones, liga-
ments, and joint capsules and dynamic functions of
muscles. Muscles are presented from superficial to
deep to develop systematic palpation skills. Muscles
are grouped together functionally. For example, the
latissimus dorsi and teres major are located next to
each other in the body, have a common insertion, and
perform similar actions. Because of this, they are con-
sidered sequentially in Chapter 4.

The first three chapters in the book describe how
the body is put together and how it achieves move-
ment. In Chapter 1, the basic structures and systems
of the body, the text’s organization of the layers of the
human body, and the language of anatomy and move-
ment are discussed and explored. Chapter 2 provides
an in-depth investigation of bones and joints, includ-
ing their basic structure, various shapes and functions,
classification, and location of the different types in the
body. Chapter 3 delves into skeletal muscles, including
their functions, properties, fiber directions and types,
the different types of contractions they create, and
how they are regulated. After studying these introduc-
tory chapters, you should understand the basic struc-
tures of the body and methods for creating movement.
You will also have developed a language for discussing
these concepts.

Each of the remaining six chapters explores a
specific region of the body. These chapters follow a
consistent template, with the same type of informa-
tion occurring at the same place in each chapter. This
predictability will help you locate any topic within a
given chapter quickly and easily.

The recurring elements in the first half of each
chapter include, in order:

competency-based objectives

overview of the region

surface anatomy

skeletal structures

bony landmark palpation

muscle attachment sites

© Wolters Kluwer
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CHAPTER 1

Introduction to the Human
Body

CHAPTER 2 2

steology and Arthrology

LEARNING OBJECTIVES

Lowmmomn

S 06 T S ST

joints and ligaments

superficial muscles of the region

deep muscles of the region

special structures located in the region (other
than bones, ligaments, and muscles)

movements allowed by the region’s joints

passive and resisted range of motion techniques

This opening section is followed by a set of one-
or two-page profile of each muscle pertinent to that
region. Profiles include an illustration of the muscle
showing its origin, insertion, and fiber arrangement
and direction. Text descriptions of the muscle attach-
ments, actions, and innervations are located next to
this image. The profile also includes a description of
the muscle’s functional anatomy; that is, the relation-
ships it has with other muscles, how it works in the
body beyond its actions, and common imbalances
or dysfunctions associated with it. Finally, the profile
explains in simple, easy-to-follow steps how to palpate
and engage the muscle against resistance. A photo-
graph shows proper positioning of the practitioner
and client, as well as the pertinent bony landmarks and
muscle features. The simple, consistent design of each
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OVERVIEW OF THE REGION

The shoulders provide a sturdy base that supports movements of the head, neck, and arms. They are
compaosed of paired bones and many powerful muscles that provide either increased stability or mobil-
ity, depending on body position and movemnent demands.

Some of the special structures of the shoulder, such as the ligaments, nerves, and bursae, are essen-
tial to healthy movement. Others, such as the lymphatic vessels, lymph nodes, and blood vessels, help
maintain the health and function of the shoulder and surrounding regions.

When all of its structures are healthy, balanced, and functionally sound, the shoulder is a dynamic,
powerful tool that allows us to reach overhead, push and pull, cross our arms in front or behind us,
support our body weight, and perform complex movements such as throwing. But, as you might
quess, improper p A and use patt weasily disrupt this functional equi-
librium. Understanding the function of each muscle and its relationship with other structures helps
us anticipate and prevent and enhance perf f work tasks, exercise, sports, and
activities of daily living, both for ourselves and for our clients.

w SURFACE ANATOMY OF THE SHOULDER

FIGURE 4.I8 Arilerior view

muscle profile ensures ease of use in the classroom or
lab, as well as for studying and quick reference.

A section discussing the functional aspects of
the body region follows the muscle profiles. This
section includes information on synergist and
antagonist relationships and a photo essay called
Putting It in Motion, which explores the structure-
function relationships involved during activities of
daily living and sport.

Every chapter of the book closes with a concise
summary, review questions, and study activities. The
latter includes specific exercises aimed at kinestheti-
cally engaging the covered material.

Features

Functional Anatomy, Second Edition will guide you to
a deeper understanding of the structure and function
of the human body by engaging not only your mind,
but also your other senses. Features include dynamic,
colorful visuals, kinesthetic exercises to enhance your
palpatory skills, and individual and group activities.
Each region of the body is explored from the inside
out to enhance understanding of structural relation-
ships and movement possibilities. Simple, easy-to-
follow instructions for palpation of bony landmarks
and each muscle profiled are provided.
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w SUPERFICIAL MUSCLES OF THE ELBOW, FOREARM, WRIST, AND HAND

Whi andHand 155

w SPECIAL STRUCTURES OF THE ELBOW, FOREARM, WRIST, AND HAND

Piar s gl arvers o e

FRERES.EL Lymph nodes, nerers, and blood vt of the loessr, weist, and hanct Anterior s

MUSCLE PROFILES
w Deltoid
del'toyd « “delta” Greek the lerter deftie "obd™ Latin resemblisnee
Attachments Innervation
O Lateral one-third of the clavicle, acromion process, % Axillary nerve
and spine of the scapula = C5-C6
I: Deltoid tuberosity of the humerus Blood Supply

Actions
& Abducts the shoulder (all fibers)
®  Flexes, internally rotates, and horizontally adducts

®  Thoracoacromial artery

the shoulder (anterior fibers)
® Extends, esternally rotates, and horizontally
abducts the shoulder (posterior fibers)

HGURE YT Doftond (anteniorn view!

(@)

audio

Functional Anatomy, Second Edition recognizes
that you may be experiencing the challenges of learn-
ing a new language. To help you in acquiring this
new language, we include within each muscle profile
a guide to correct pronunciation of the muscle name.
The Navigate Advantage Access also includes an
Audio Glossary so you can hear proper pronunciation
of each muscle profiled.

44 Chapter & The Shouldes

w SYNERGISTS/ANTAGONISTS: SHOULDER

Shouldes Mation Misashes Invsdved | shoulder Metion Muscles invabved

Defnoid (arnenion fibsrs) Exrension
s fclavicula fibwers)
higliy

Divdecec {all fibers) Pecioraln major
rspinatus. Latrssirnus dorsi
Pectoralis majce ioverhead) Teres magor
Coracobrachisls
Biorps brachil Bhort
Feaddy

Dieltoid (postericr fiers
Infrapinatiss
Teres minor

Divitoid {passerior fiben) Pectoralis major
Irfexpinatiel Deltoid (anteriot fibers)
Lattssmus dord

Teres minar

© oe b et Lesng

A Synergist/Antagonist table is included in each
regional chapter. A photograph of a specific body
motion, such as flexion or extension, is accompanied
by a list of all muscles that contribute to that motion.
Each motion is paired with its opposite in order to
help you appreciate balanced muscle relationships.
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Each regional chapter also discusses and illus-
trates passive and resisted range of motion procedures
for assessing normal joint function. This is included to
help you physically access the specific structures iden-
tified in this text.

As mentioned earlier, each regional chap-
ter contains a section called Putting It In Motion,
which identifies and explains specific actions that
contribute to motions we use in daily activity or
in sports. The photographs of these movements
are enhanced to show the pertinent muscle groups
driving the action. This feature is linked to the ani-
mations on the Navigate Advantage Access student
resource site, which further explore some of these
movements.

w PUTTING IT IN MOTION

¢
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Tuning in. Cocking the head to one side
activates several muscles on the front and
back of the neck, The small, deep rectus capitis
lateralis and obliquus capitis superior tip the
head while the semispinalis, splenii, longus
colli, scalenes, sternocleidomastoid, and
trapezius muscles create larger movements at
the head and neck.

Hitting a header. Soccer is a sport that requires
the head and neck to perform powerful forward
movements. The deep muscles such as rectus
capitis anterior, longus capitis, and longus colli
angle the forehead and stabilize the spine,
Superficial muscles on the front of the neck
such as anterior scalene, sternocleidomastoid,
and platysma drive the movement.

[ Pe————

Rotating the head. Turning your head to look
over your shoulder is a critical movement when
driving or taking a breath when swimming, The
deep suboccipitals help pivet the head while
semispinalis and splenii muscles govemn gross
neck rotation. The scalenes, levator scapula,
head while the i stemoc and trapezius anchor the
head and neck to the ribcage and shoulder
girdle during these movements, levering the
head from these stable structures.

Looking up. Coordinated efforts of the deep,
intermediate, and superficial muscles on the
back of the neck enable us to look up. Deep
muscles, such as the suboccipitals, angle the

and splenii muscles bend the neck back and
stabilize the vertebrae, Superficial muscles
such as the levator scapula and trapezius
connect the head and shoulder girdle.

Preface
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Wrap-Up

Push-Ups. Because the hands are planted on
the ground, activities such as push-ups require
fixation of the scapulae on the thorax while the
glenohumeral joint moves through its range of
motion, The trapezius, rhombaoids, pectoralis
minor, and serratus anterior anchor the scapula
while the anterior deltoid and pectoralis major
mave the body up and down,

Summary

B Six bones contribute 1o the shoulders. These
include the paired clavicles, the scupulac, and the
right and lefi humerus

®  The two main divisions of the shoubler are the
shoulder girdle and the glenobumeral joint, The
shoulder girdle is made up of the clavicle and
scapula, which articulate at the acromioclavicular
joine. The medial ends of the davicles meet the
manubrium of the sternum, a bone of the thorax.

mawvers of the scapulothoracic and glenchumeral
Joimts. Evaluating functional strength and endur-
ance helps you to identify balance and potential
Imbalance between the muscles that steer the
scapula, tabilize the humeral head, and move the
hismeris.

The deeper, smaller musches in the shoulder
region, such as the rotator cuff muscles, tend o
stabilize the joints. The larger, mare superficial
muscles, such as the pectoralis major, create pov-
erful movements.

The glenohumeral joint is the articulation of the
ghenoid fossa of the scapula with the head of the
Iiumerus, the bone of the upper arm, This joint is
also commonly called the shoulder joine.

= The scapulothoracic joint is not a true joint, as
there is no bony articulation between the scapula
and the thoracic cage. Instead, the scapula glides
on thoracic musculature.

B Muscles tht amach o the scapula enable several

Coordinated movement of the muscles of the
shoulder girdle and glenohumeral joint is calbed
scapulohumeral rhythm,

Muscles of the shoulder girdle and glenohu
meral joint must work in harmoeny to create
mavernents such as throwing, reaching, lifiing,
and pushing,

mations inchading elevation, depresion, retraction. 1 For Review
protsaction, upward rotation, and dowrmward rotation
® The potential of the glenohumeral  Multiple Choice
joint include Hexion, extension, abduction, adduc
ton, internal rotation, external motation, borion- 1. The banes that make up the acromiodavicular
joint are:

tal abduction, and horizontal adduction,

Passive ROM helps establish the health and func

tion of inert structures, such as the glenohumeral

joint capsule and the ligaments of the glenohn

meral, acromioclavicular, and sternoclavicular

joints, It also allows you 1o evaluate the relative 2. The glenobumeral joint i a.
15 between the scapulothoracic and A. hinge joint

glenohumeral joints. B. gliding joint

Resisted ROM helps establish the health and C. immovable joint

function of the dynamic stabilizers and prime . ball and socket joint

TRY THIS!

, use your knowledge of muscle functions
tof balance. See if you can figure out which muscles ane

A. the scapula and the steriam
B. the scapula and the clavicle
C. thed and the sternum
. noac of the above

ch parim ocess, Comp
ind a partner and have themn perform one
the specific actions of the sho

dotion segment. [dentify
sdernitify which
equence. See If you can

muscles work together to create <
re- spansible for powering the

discove ch musch
MOVEmEnt

> Switch pariners and perform a different skl fro

Repeat the steps above. Confirm your findings with the A

chuced with yous etbook, To lurther your understanding, pr.

ate? digital offering
el i) Puting It in Moticn

The Try This! activity located at the end of
each chapter includes a simple, kinesthetic activity
that engages one or more key concepts identified
in the chapter. Easy-to-follow steps are listed, as
well as any special equipment that may be needed.
For example, the Try This! in Chapter 1 instructs
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readers to verbally position or move a partner in
ways described on cards they create. This activity
engages multiple senses and encourages correct use
of anatomical terms and concepts.

Digital Resources: Navigate Advantage
Access

CHAPTER 1
-~
N \
4

Fipetional

.-\nalr}ll_n-'

Introduction to
the Human Body

The online resource site for this text, Navigate
Advantage, is designed to be used alongside this text
in order to ensure strong connections between the
special features of the book, student study materials,
and teacher resources. The text is greatly enhanced
by the Navigate Advantage Access, which comes
as an access code with the purchase of each new
textbook, and also is available for sale separately
as a standalone access code. Features of the digital
offering include:

Workbook in writeable PDF format

Activity flashcards

Terminology flashcards

Video footage of palpation of various regions of
the body

Animations that correspond with the Putting It In
Motion segment in each regional chapter. These
animations sequentially reveal muscle functions
during common activities such as walking, jog-
ging, standing, and throwing.

An audio glossary of the muscles profiled

An interactive eBook with knowledge check ques-
tions and quizzes.

Anatomy and Physiology Review Module

In addition to the student resources, the following
are available to qualified instructors:

Slides in PowerPoint format
Lesson plans
Test Bank available in LMS-compatible formats

Design

The design of Functional Anatomy, Second Edition
creates a user-friendly, predictable, and interac-
tive experience for readers. The text and art are
arranged to allow quick reference for study as well
as maximum usability during classroom activities
such as guided palpation exercises. Specific icons
identify where these activities are located and
when they are linked to the ancillary materials. All
of these features will help you develop competency
in the key skills identified in each of the chapter
objectives.

®] (@)

video audio

anim

Final Note

I hope that Functional Anatomy helps you discover new
and exciting things about the human body. It is intended
to enhance your personal and classroom experience and
engage you in exploring how the body works. I encour-
age you to try as many of the activities as possible, utilize
the learning tools provided, and embark upon your edu-
cational journey with wonder and curiosity.

Please contact me at christy_cael@hotmail.com
with any comments or suggestions about this book.
My students have always been both an inspiration and
my toughest critics, and I wish for that to continue.
Your perceptions, responses, and experiences with
this text are valuable, and I am interested in what you
have to share. In the meantime, thank you and enjoy.

- Christy ]. Cael
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