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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
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■■ 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 

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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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. 

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.

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

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 J. Cael

xiv Preface

© Jones & Bartlett Learning LLC, an Ascend Learning Company. NOT FOR SALE OR DISTRIBUTION.



© Wolters Kluwer
xv

Producing Functional Anatomy: Musculoskeletal Anat-
omy, Kinesiology, and Palpation for Manual Therapists, 
Second Edition has been a journey requiring the effort, 
enthusiasm, and patience of many. I would like to 
thank those who have believed in me and this project, 
contributed their vast knowledge and expertise, and 
tolerated my distraction, as well as my single-minded 
immersion. Creating this new edition has been a joy 
as well as a challenge and I want to thank everyone 
at Jones & Bartlett Learning. You are all amazing and 
have made what can be a difficult process smooth and 
exciting. I especially appreciate the commitment you 
have shown to accessibility and inclusivity for all types 
of learners and abilities. Special thanks to Carol Guer-
rero for being my touchstone throughout and throw-
ing me a lifeline when I lost sight of shore.

Since the First Edition was such a journey for me 
as a new author, I want my initial thanks to remain. 
First, to Pete Darcy, thank you for the opportunity to 
begin the process. John Goucher, thank you for hav-
ing a vision and giving me the chance to manifest my 
own. Your steady presence and joyful giggle are both 
greatly appreciated. Linda Francis, you helped me dive 
into uncharted waters with patience and grace and I 
am so happy to hear your calm and cheerful voice on 
the palpation video. Jennifer Ajello, you have talked 
me down so many times. I am so grateful to have you 
in my corner. I cannot express how much I appreci-
ate your talent, dedication, and creativity. I have been 
lucky to have you. Rachelle Detweiler, a woman of 
so many talents. You have been willing to take on 
everything I’ve thrown your way without complaint. 
I appreciate your tireless commitment, no matter how 
many “do-overs” I have requested. Jennifer Clements, 
the “behind-the-scenes” art problem-solver. Your con-
tributions have not gone unnoticed and I hope I have 
not proven as difficult as I think I have. And to all of 
the unsung heroes who made the pieces come together 
into something I feel very proud of, thank you.

Laura Bonazzoli, I am a better writer and 
researcher because you have challenged me and kept 
me honest. I have grown in so many ways because of 
your dogged determination to make this project great. 

I look back at early drafts and recognize the fruits of 
your steady mentorship. Photographer Bob Riedlinger, 
the images turned out beautifully in great part due to 
your steady hand, mindful approach, and gentle will-
ingness. It has been a tremendous pleasure working 
with you personally and the images you have helped 
create. All of the artists, you have exceeded my expec-
tations and I extend my deepest gratitude for all that 
you do. Specifically, I would like to acknowledge the 
tremendous efforts of Art Director Craig Durant and 
Artists Rob Duckwall, Mike Demaray, Rob Ferdirko, 
and Helen Wordham of Dragonfly Media Group. You 
have brought forth the vision that inspired this text.

Family, friends, and neighbors: Cameron Buhl, 
Suzanne Wright, Dusty Hughes, and Eva Rasor, thank 
you for coming over at my whim to be poked, prodded, 
and photographed. Those informal “photo shoots” in 
the massage room were critical in realizing the visual 
components of this book. Thank you for being will-
ing and available. Anne Williams, you have been my 
cheerleader from the very beginning. Your belief and 
willingness to hear me cry, rage, and celebrate has been 
invaluable. I am also tremendously grateful for your 
compassion and constructive criticism from one author 
to another. All my other friends and family, thank you 
for listening and tolerating my absence. Every one of 
you has been supportive in some way and I look for-
ward to a collective celebration and return to normalcy.

My extended family at every school I have had the 
honor and pleasure of teaching at here in Washing-
ton State, please know that this accomplishment also 
belongs to you. You have incubated my career from 
wet-behind-the-ears instructor to what I am today. I 
hope I am able to continue your legacy in a way that 
makes you proud. My students have been no less influ-
ential in my professional and personal development. 
Every class and every student has challenged me and 
forced me to grow and learn. I am also incredibly 
grateful for my family at Associated Bodywork & Mas-
sage Professionals. Everyone at ABMP has embraced 
me and created an environment where each of us can 
explore our talents and develop balanced, meaningful 
lives. Thank you.
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You each went “above and beyond” in patience and 
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Finally, I want to extend a hearty thanks to all of 
the reviewers that provided insight and accountability 
to this text. Your experience and knowledge guided the 
process and helped me to always remember my audi-
ence. There were many times that I wondered if I was 
on the right track or if anyone would understand what 
I was trying to convey. Your thoughtful comments 
and suggestions reminded me why I took this on and 
rekindled my excitement for the project many times. 
Your enthusiasm helped keep me going. Thank you all.
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