Third Edition

EXAMINATION OF
MUSCULOSKELETAL
INJURIES

Includes
online student\§
resource

)
@

"
i “f:-émA 4 ‘» .

SANDRA J. SHULTZ
PEGGY A. HOUGLUM
DAVID H. PERRIN




THIRD EDITION

XAMINATION

7

o

SCULOSKELETAL

INJURIES

Sandra J. Shultz, PhD, AT o ;,,'71
University of North Carolina at G q%) }j 9‘\ J‘ ‘

Peggy A. Houglum, PhD,
Duquesne University

David H. Perrin, PhD, ATC
University of North Carolina at Greensboro

David H. Perrin, PhD, ATC
Series Editor

Human Kinetics



Library of Congress Cataloging-in-Publication Data

Shultz, Sandra J., 1961-

Examination of musculoskeletal injuries / Sandra J. Shultz, Peggy A. Houglum, David H. Perrin. -- 3rd ed.

p.; cm. -- (Athletic training education series)

Includes bibliographical references and index.

ISBN-13: 978-0-7360-7622-7 (hard cover)

ISBN-10: 0-7360-7622-0 (hard cover)

1. Sports injuries--Diagnosis. 2. Musculoskeletal system--Wounds and injuries--Diagnosis. 1. Houglum, Peggy A., 1948- 11. Perrin,
David H., 1954- II1. Title. IV. Series: Athletic training education series.

[DNLM: 1. Athletic Injuries--diagnosis--Examination Questions. 2. Musculoskeletal System--injuries--Examination Questions.

3. Physical Education and Training--methods--Examination Questions. 4. Sports Medicine--methods--Examination Questions.
QT 18.2 S562¢ 2010]

RD97.85383 2010
617.1'027076--dc22
2009024383

ISBN-10: 0-7360-7622-0 (print)
ISBN-13: 978-0-7360-7622-7 (print)

Copyright © 2010, 2005, 2000 by Sandra J. Shultz, Peggy A. Houglum, and David H. Perrin

All rights reserved. Except for use in a review, the reproduction or utilization of this work in any form or by any electronic,
mechanical, or other means, now known or hereafter invented, including xerography, photocopying, and recording, and in any
information storage and retrieval system, is forbidden without the written permission of the publisher.

The Web addresses cited in this text were current as of June 2, 2009, unless otherwise noted.

Acquisitions Editor: Loarn D. Robertson, PhD; Series Developmental Editor: Amanda S. Ewing; Developmental Editor:
Amanda S. Ewing; Assistant Editor: Casey A. Gentis; Copyeditors: Jan Feeney and Jocelyn Engman; Proofreader: Anne
Rogers; Indexer: Bobbi Swanson; Permission Manager: Dalene Reeder: Graphic Designer: Bob Reuther; Graphic Artist:
Kathleen Boudreau-Fuoss; Cover Designer: Keith Blomberg; Photograph (cover): © Human Kinetics; Photographs (interior):
© Human Kinetics unless otherwise noted. Photos on pages 90 (figure 6.4), 105, 254 (figure 12.31), 256 (figure 12.38), 405, 406
(figure 16.24), 466 (figure 17.33), 467 (figure 17.35), 470 (figure 17.42), 471 (figures 17.45,17.46), 501, 541 (figure 19.20) by Neil
Bernstein; photos on pages 254 (figure 12.29), 464 (figure 17.28), 470 (figure 17.44) courtesy of Sandy Shultz; photos on pages 406
(figures 16.22, 16.25), 407 courtesy of Peggy Houglum; photo on page 317 courtesy of Frank C. McCue, IIT; photos on pages 601,
645-652 courtesy of Kenneth E. Greer; photos on pages 196, 197, 237, 285-287, 320, 321, 361, 398, 442, 447, 451-453, 496, 499
courtesy of Theodore E. Keats; photo on page 540 courtesy of Brian C. Hoard: photo on page 111 (figure 7.7) courtesy of Hoggan
Health Industries; photo on page 414 (figure 16.32) courtesy of Biodex Medical Systems, Inc.; and photo on page 111 (figure 7.8)
reprinted from Kinesiology of the musculoskeletal system: Foundations for physical rehabilitation, E.A. Neumann, copyright 2002,
with permission from Elsevier; Visual Production Assistant: Joyce Brumfield: Photo Production Manager: Jason Allen; Art

Manager: Kelly Hendren; Associate Art Manager: Alan L. Wilborn: Illustrators: Argosy and Jason M. McAlexander, MFA
Printer: Edwards Brothers

We thank the Palumbo Center at Duquesne University in Pittsburgh, Pennsylvania, for assistance in providing the location for the
photo shoot for this book.

Printed in the United States of America 100 9 8 7 6 5 4 3 2 1
The paper in this book is certified under a sustainable forestry program.
Human Kinetics

Web site: www.HumanKinetics.com

United States: Human Kinetics

P.O. Box 5076, Champaign, 1. 61825-5076
800-747-4457

e-mail: humank @hkusa.com

Canada: Human Kinetics Australia: Human Kinetics

475 Devonshire Road Unit 100, 57A Price Avenue, Lower Mitcham.

Windsor, ON N8Y 2L.5 South Australia 5062

800-465-7301 (in Canada only) 08 8372 0999

e-mail: info@hkcanada.com e-mail: info@hkaustralia.com

Europe: Human Kinetics New Zealand: Human Kinetics

107 Bradford Road, Stanningley, Division of Sports Distributors NZ Ltd.

Leeds L.S28 6AT, United Kingdom P.O. Box 300 226 Albany, North Shore City, Auckland
+44 (0) 113 255 5665 0064 9 448 1207

e-mail: hk @hkeurope.com e-mail: info@humankinetics.co.nz

E4611



INTRODUCTION TO THE
ATHLETIC TRAINING
EDUCATION SERIES

he six titles of the Athletic Training Education

Series—Core Concepts in Athletic Training,
Examination of Musculoskeletal Injuries, Therapeutic
Exercise for Musculoskeletal Injuries, Therapeutic
Modalities for Musculoskeletal Injuries, Management
Strategies in Athletic Training, and Developing Clini-
cal Proficiency in Athletic Training—are textbooks for
athletic training students and references for practicing
certified athletic trainers. Other allied health care
professionals, such as physical therapists, physician’s
assistants, and occupational therapists, will also find
these texts to be invaluable resources in the prevention,
examination, treatment, and rehabilitation of injuries
to physically active people.

The rapidly evolving profession of athletic training
necessitates a continual updating of the educational
resources available to educators, students, and prac-
titioners. The authors of the six new editions in the
series have made key improvements and have added
information based on the fourth edition of the NATA
Athletic Training Educational Competencies.

m Core Concepts in Athletic Training, which
replaces Introduction to Athletic Training,
is suitable for introductory athletic training
courses. Part I of the text introduces students
to mechanisms of injury, pathophysiology, and
injury assessment. It also includes a chapter
with some of the injuries and tests that students
should be aware of. Part II introduces topics in
injury examination, and part III considers the
use of modalities and exercise in the therapeutic
rehabilitation process. Part IV covers prevention
topics such as conditioning, nutrition, protective
gear, and taping and bracing. Part V introduces
the managerial and legal issues relevant to clini-
cal practice in athletic training.

= In Examination of Musculoskeletal Injuries,
new information about sensitivity and specific-

ity strengthens the evidence-based selection
of special tests, and an increased emphasis on
clinical decision making and problem solving
and the integration of skill application in the
end-of-chapter activities are now included.

Two new chapters have been added to Thera-
peutic Exercise for Musculoskeletal Injuries.
Chapter 16 focuses on arthroplasty, and chapter
17 contains information regarding various age
considerations in rehabilitation. This text also
provides more support of evidence-based care
resulting from a blend of research results and
the author’s 40 years of experience as a clinician.

The new edition of Developing Clinical Profi-
ciency in Athletic Training contains 27 new mod-
ules, and embedded within it are all the 2006 NATA
Athletic Training Educational Competencies. The
concepts of progressive clinical skill development,
clinical supervision and autonomy, and clinical
decision making are introduced and explained.
The nature of critical thinking and why it is
essential to clinical practice are also discussed.

The third edition of Therapeutic Modalities for
Musculoskeletal Injuries continues to provide
readers with information on evidence-based
practice and includes recent developments in the
areas of inflammation and laser therapy.

The fourth edition of Management Strategies in
Athletic Training continues to help undergradu-
ate and graduate students master entry level con-
cepts related to administration in athletic train-
ing. Each of the ten chapters has been thoroughly
updated, with new material added on such topics
as evidence-based medicine, professionalism in
athletic training, health care financial manage-
ment, cultural competence, injury surveillance
systems, legal updates, athletic trainer compen-
sation, and more.



xiv ® SERIES INTRODUCTION

The Athletic Training Education Series offers a
coordinated approach to the process of preparing
students for the Board of Certification examination. If
you are a student of athletic training, you must master
the material in each of the content areas delineated in
the NATA Athletic Training Educational Competen-
cies. The Athletic Training Education Series addresses
each of the competencies sequentially while avoiding
unnecessary duplication.

The series covers the educational content areas
developed by the Education Council of the National
Athletic Trainers’ Association for accredited curricu-
lum development. The content areas and the texts that
address each content area are as follows:

= Risk management and injury prevention (Core
Concepts and Management Strategies)

= Pathology of injury and illnesses (Core Con-
cepts, Examination, Therapeutic Exercise, and
Therapeutic Modalities)

s Orthopedic assessment and diagnosis (Examina-
tion and Therapeutic Exercise)

= Acute care (Core Concepts, Examination, and
Management Strategies)

®  Pharmacology (Therapeutic Modalities)

= Conditioning and rehabilitative exercise (Thera-
peutic Exercise)

= Therapeutic modalities (Therapeutic Modalities)

= Medical conditions and disabilities (Examina-
tion)

= Nutritional aspects of injury and illness (Core
Concepts)

= Pgsychosocial intervention and referral (Thera-
peutic Modalities and Therapeutic Exercise)

= Administration (Management Strategies)
= Professional development and responsibilities
(Core Concepts and Management Strategies)

The authors for this series—Craig Denegar, Peggy
Houglum, Richard Ray, Jeff Konin, Ethan Saliba,
Susan Saliba, Sandra Shultz, Ken Knight, Kirk
Brumels, and I—are certified athletic trainers with
well over three centuries of collective experience
as clinicians, educators, and leaders in the athletic
training profession. The clinical experience of the
authors spans virtually every setting in which athletic
trainers practice: high schools, sports medicine clin-
ics, universities, professional sports, hospitals, and
industrial settings. The professional positions of the
authors include undergraduate and graduate curricu-
lum director, head athletic trainer, professor, clinic

director, and researcher. The authors have chaired
or served on the NATA’s most prominent commit-
tees, including Professional Education Committee,
Education Task Force, Education Council, Research
Committee of the Research and Education Foundation,
Journal Committee, Appropriate Medical Coverage for
Intercollegiate Athletics Task Force, and Continuing
Education Committee.

This series is the most progressive collection of
texts and instructional materials currently available
to athletic training students and educators. Several
elements are present in most of the books in the
series:

= Chapter objectives and summaries are tied to one
another so that students will know and achieve
their learning goals.

= Chapter-opening scenarios illustrate the rel-
evance of the chapter content.

= Thorough reference lists allow for further read-
ing and research.

To enhance instruction, various ancillaries are
included:

= All of the texts (except for Developing Clinical
Proficiency in Athletic Training) include instruc-
tor guides and test banks.

w  Therapeutic Exercise for Musculoskeletal Inju-
ries includes a presentation package plus image
bank.

u  Core Concepts in Athletic Training, Therapeutic
Modalities for Musculoskeletal Injuries, and
Examination of Musculoskeletal Injuries all
include image banks.

w Examination of Musculoskeletal Injuries
includes an online student resource.

Presentation packages include text slides plus select
images from the text. Image banks include most of the
figures, tables, and content photos from the book. Pre-
sentation packages and image banks are delivered via
PowerPoint, and instructors can use these to enhance
lectures and demonstration sessions. Other features
vary from book to book, depending on the subject
matter; but all include various aids for assimilation
and review of information, extensive illustrations, and
material to help students apply the facts in the text to
real-world situations.

The order in which the books should be used is
determined by the philosophy of each curriculum
director. In any case, each book can stand alone so
that a curriculum director does not need to revamp an



entire curriculum in order to use one or more parts of
the series.

When I entered the profession of athletic training
over 30 years ago, one text—~Prevention and Care
of Athletic Injuries by Klafs and Arnheim—covered
nearly all the subject matter required for passing the
Board of Certification examination and practicing as
an entry-level athletic trainer. Since that time we have
witnessed an amazing expansion of the information
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and skills one must master in order to practice athletic
training, along with an equally impressive growth of
practice settings in which athletic trainers work. You
will find these updated editions of the Athletic Training
Education Series textbooks to be invaluable resources
as you prepare for a career as a certified athletic trainer,
and you will find them to be useful references in your
professional practice.

David H. Perrin, PhD, ATC
Series Editor



The third edition of Examination of Musculoskeletal
Injuries is one of six texts in the Athletic Training
Education series. This text addresses several areas
of clinical practice that you must master in order to
pass the Board of Certification (BOC) examination,
including pathology of injury and illnesses, examina-
tion and assessment, and general medical conditions
and disabilities.

As a certified athletic trainer, your ability to recog-
nize and examine athletic injuries will prove essential
to managing the broad spectrum of injuries you will
encounter. These injuries will range from acute to
chronic, obvious to subtle, and minor to life threaten-
ing. The injury examination includes obtaining an
accurate injury history, inspecting the injured area and
related structures, testing active and passive motion,
conducting strength and neurological examinations,
palpating bony landmarks and soft tissues, and exam-
ining function to determine an athlete’s readiness to
return to unrestricted physical activity. In addition,
you will use special tests to isolate relevant structures
and identify specific pathologies, including ligament
stress testing and fracture examination. The order
and extent to which you address these components of
examination will be determined in part by the injury
acuity, the injury setting, and your initial history and
observation. Examination of Musculoskeletal Injuries
is unique in its presentation of injury examination
strategies, dividing them into on-site, acute, and
clinical protocols. These protocols allow you to focus
your evaluation skills on emergent, nonemergent, and
postacute conditions. Checklists provide the frame-
work for developing a systematic approach to injury
examination in each setting.

Examination of Musculoskeletal Injuries, Third
Edition, is divided into three parts. Part I is geared
to entry-level students and presents the general prin-
ciples and foundational skills for each component
of the injury examination. Chapters 1 and 2 review
injury terminology and classifications and present an
overview of the general concepts and rationale for
each of the components of the examination procedure.
Chapters 3 through 9 delve into the specifics of each
of these components (history, observation, palpation,
range of motion, strength assessment, neurological
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examination, cardiovascular examination), present-
ing the goals, purposes, and general principles and
techniques that you will need in order to perform
the region-specific tests presented in part II. Because
special tests are unique to each joint and typically
incorporate the principles of several examination
techniques, they are addressed in part II as they apply
to specific body regions. Chapter 10 concludes part I
by incorporating these individual examination compo-
nents into systematic examination strategies tailored
to injury acuity and environment.

Part Il of Examination of Musculoskeletal Injuries
applies the general principles presented in part [ to the
recognition and examination of injuries and conditions
specific to each body region. Chapters 11 through 20
address each body region and consist of four primary
sections. Each chapter opens with functional anatomy,
providing an overview of the primary anatomical
characteristics of the region. Acute and chronic inju-
ries specific to the region are then presented, which
focus on the etiology and signs and symptoms that
will help you recognize and differentiate injuries
commonly incurred during physical activity. Specific
objective tests used in examining each region then
follow, including tests for palpation, range of motion,
strength, neurovascular status, special tests, and joint
mobility. Each chapter in part II concludes by incor-
porating these tests into specific injury examination
strategies for on-site injuries, immediate postinjuries,
and injuries seen in the treatment facility. One or two
scenarios precede the discussion of each examination
strategy to orient you to the types of situations you can
expect to encounter.

Completing the text, part I1I addresses the general
medical conditions you are most likely to encounter
with patients. The topics are presented here according
to body system as presented in the fourth edition of
Athletic Training Educational Competencies (National
Athletic Trainers™ Association 2006). Chapter 21
covers conditions of the eyes, ears, nose, and throat
(EENT) and respiratory and cardiovascular systems. It
also covers other viral conditions. Chapter 22 covers
conditions affecting the digestive, endocrine, reproduc-
tive, and urinary systems. Disordered eating and sexu-
ally transmitted diseases are also discussed. Chapter

xvii



xviii = PREFACE

23 concludes part I1I with a discussion of the general
medical conditions affecting the musculoskeletal,
nervous, integumentary, and other systems.

Each chapter of the third edition of Examination
of Musculoskeletal Injuries will optimize your under-
standing and mastery of the material. All chapters
open with objectives that highlight key learning points
and follow with an open-ended real-life scenario that
illustrates the complexity and exciting challenge
of athletic injury examination. Each chapter closes
with a summary, and key concepts that show how the
chapter answered the chapter objectives, and a list
of review questions, critical thinking questions, and
laboratory activities to ensure mastery and application
of the material. Throughout each chapter, you will
find several learning aids: Key terms are boldfaced
and their definitions are provided in the glossary;
warnings marked by exclamation points alert you to
procedures you should not omit because they may
make the difference between complete recovery and
permanent disability or even death; and facts desig-
nated by a lightbulb remind you of statements made
earlier in the text that are important for you to recall.

NEW FOR THE THIRD
EDITION

Updates in content have been made throughout the
text based on the fourth edition of Athletic Training
Educational Competencies. The functional anatomy
and injury recognition sections in part II are revised
where needed to better link these sectiuns to the mus-
culoskeletal examination process. Chapters 12 and 17
feature tables reporting the sensitivity and specificity
of the various special tests used in the examination
procedures for the shoulder and knee to differentiate
the various conditions at each joint. You will also find
an increased emphasis on clinical decision making,
problem solving, and integration of skill applica-
tion in the end-of-chapter activities. Specifically, the
opening scenarios have been streamlined and revised
to be more open ended to better set the stage for the
critical thinking questions at the end of the chapter.
Stronger and more thought-provoking review and criti-
cal thinking questions allow readers to better develop
and demonstrate their clinical decision-making and
problem-solving skills. We also added four or five
lab activities for nearly every chapter to help students
apply and integrate their examination skills with their
clinical decision-making and problem-solving skills.
The third edition is also enhanced with additional
photos and figures to complement the text. We are

pleased to announce that all photos, eBoo
figures, and tables from the text 5= =
will now be available to instructors HumanKinetics.com

through the ancillary Web site.

INSTRUCTOR AND
PROFESSIONAL RESOURCES

Additional resources for instructors and professionals
continue to be available at www.HumanKinetics.com/
ExaminationOfMusculoskeletallnjuries. An updated
instructor guide, test package, and image bank are
available. The instructor guide includes learning
objectives, chapters at a glance, suggested lecture
outlines, and suggested classroom and student activi-
ties to assist with lecture and exam preparation. It also
provides sample answers for the book’s critical think-
ing questions. The test package contains more than
460 questions, including true-or-false, fill-in-the-
blank, short-answer, and multiple-choice. The image
bank includes most of the art, tables, and content
photos in convenient PowerPoint format. A blank
PowerPoint template is also provided to help instruc-
tors build their own lecture content tailored to their
individual styles.

STUDENT RESOURCES

Many of the special element features in the text are
provided in an easily reproducible format that students
can print to use as study guides during laboratory and
review sessions. These resources encompass exami-
nation checklists; tables detailing range of motion,
strength, and neurological examination for each
joint; and color plates of dermatological conditions.
Cross references throughout the book like this one,

Go to www.HumanKinetics.
com/ExaminationOf
Musculoskeletallnjuries

for a printable PDF of

the on-site examination
checklist.

point students to these reproducible elements, which
can be accessed at the Student Resources section of
www.HumanKinetics.com/ExaminationOfMusculosk-
eletallnjuries. Course and clinical instructors will find
these elements useful as teaching aids or as proficiency
checklists for oral or practical examinations to assess
students’ mastery. Although permission is not granted for
reproducing the color slides of skin conditions, students



may view these online to aid in differentiating among
conditions.

We trust that you will find this new edition of
Examination of Musculoskeletal Injuries to be an indis-
pensable resource for developing your confidence in
examining and differentiating the various pathologies
that you will encounter over your career as a certified
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athletic trainer. This book can stand alone, but keep in
mind that using the entire Athletic Training Education
series will be especially effective in preparing you for
the challenging Board of Certification examination and
for a gratifying career in athletic training and sports
medicine.
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