Rehabilitation
lechnigues

for Sports Medicine and Athletic Training

EEEEEEEE



Fifth Edition

Rehabilitation
Techniques for
Sports Medicine
and Athletic Training

WllllamE Prenllce PhD, PT, ATC, FNATA .

Professor, Coordin of t l Sl s ;hum ’roy

l)cpur l k AL S

Ul sity lN rth L roling &t !1; el §i
(‘hapel Hill, N()rll (Jlm ina

~—\ Connect
Learn
Succeed”’

J



The McGraw-Hill Companies

~=\ Connect
Learn
Succeed’
~

Published by McGraw-Hill, an imprint of The McGraw-Hill Companies, Inc.. 1221 Avenue of the Americas, New
York, NY 10020. Copyright © 2011, 2004, 1999. 1994. 1988. All rights reserved. No part of this publication
may be reproduced or distributed in any form or by any means. or stored in a database or retrieval system, with-
out the prior written consent of The McGraw-Hill Companies. Inc.. including. but not limited to, in any network
or other electronic storage or transmission, or broadcast for distance learning.

This book is printed on acid-free paper.
123456789 0DOC/DOC 0O

ISBN: 978-0-07-337661-5

MHID: 0-07-337661-2

Vice President, Editorial: Michael Ryan
Director. Editorial: William Glass

Executive Editor: Christopher Johnson
Executive Marketing Manager: Pamela Cooper
Developmental Editor: Gary O'Brien

Senior Production Editor: Karol Jurado
Production Service: Jill Eccher

Manuscript Editor: Destiny Hadley

Cover Designer: Asylum Studios

Production Supervisor: Laura Fuller
Composition: Laserwords Private Limited
Printing: 4 5# New Era Matte Plus. R.R. Donnelley & Sons

Library of Congress Cataloging-in-Publication Data

Rehabilitation techniques for sports medicine and athletic training / |edited by|
William E. Prentice.—5th ed.
p.;cm.
Rev. ed. of: Rehabilitation techniques for sports medicine and athletic training / William E. Prentice.
¢c2004.
Includes bibliographical references and index.
ISBN-13: 978-0-07-337661-5 (hardcover : alk. paper)
ISBN-10: 0-07-337661-2 (hardcover : alk. paper) 1. Sports injuries—Patients—Rehabilitation. 1. Pren-
tice, William E. II. Rehabilitation techniques for sports medicine and athletic training.
[DNLM: 1. Athletic Injuries—rehabilitation. 2. Physical Therapy Modalities. QT 261 R3449 2011]
RD97.P738 2011
617.1'027—dc22

2009030913

This text was based on the most up-to-date research and suggestions made by individuals knowledgeable
in the field of athletic training. The authors and publisher disclaim any responsibility for any adverse effects
or consequences from the misapplication or injudicious use of information contained within this text. It is
also accepted as judicious that the coach and/or athletic trainer performing his or her duties is. at all times,
working under the guidance of a licensed physician.

www.mhhe.com



l- Brief Contents

PART ONE The BaSIS Of I[]Ju[y Rehablmauon 13 Joint Mot.)i.liza.tion and Traction Techniques
........................................................ in Rehabilitation 267

14 Proprioceptive Neuromuscular Facilitation
1 Essential Considerations in Designing a 15 Techn?qu‘es in Rel.labilitatif)p _296
Rehabilitation Program for the Injured Aquatic Therapy in Rehabilitation 318
Pafient 1 16 Functional Progressions and Functional
2 Understanding and Managing the Healing Testing in Rehabilitation 340
Process through Rehabilitation 18

3 TheEvaluation Process in Rehabilitation 46 REhﬂhlma[]Oﬂ Te(hmques f(][
4  Psychological Considerations for ; 0
Rehabilitation of the Injured Patient 71 PART FOUR SDECIﬂ( ]Il]ll[lBS

part wo Achieving the Goals of Rehabilitation 5

Rehabilitation of Shoulder Injuries 364
18 Rehabilitation of Elbow Injuries 418
19 Rehabilitation of Wrist, Hand, and Finger

5  Establishing Core Stability in Injuries 451
Rehabilitation 97 P . . .

6  Reestablishing Neuromuscular Control 122 20 E}ejgigshtazgz ot eraly; Flip; snd Thigh

g Beganing Posturel Stabllity andBalance 192 g g kintion of KneeTnjories. 526
FRIZS;iT;Il?tg Raln;gse oMot sod bepravicg 22 Rehabilitation of Lower-Leg Injuries 579

. y . 23 Rehabilitation of Ankle and Foot

9  Regaining Muscular Strength and Injuries 608

Ensdueanios 13 24 Rchabilitation of Injuries to the Spine 646

10 Maintaining Aerobic Capacity and Endurance

during Rehabilitation 214 Glossary 692

part hree 116 1001S 0f Rehabilitation Index 697

11 Plyometrics in Rehabilitation 227
12 Open- versus Closed-Kinetic-Chain Exercise
in Rehabilitation 248



PERTINENT TO THE ATHLETIC
TRAINER

Many texts are currently available on the subject of rehabilita-
tion of injury in various patient populations. However, the fifth
edition of this text concentrates exclusively on the application of
rehabilitation techniques in a sport-related setting for a unique
sports medicine emphasis.

PEDAGOGICAL AIDS

The teaching aids provided in this text to assist the student include
the following:

Objectives. These goals are listed at the beginning of each chapter
to introduce students to the points that will be emphasized.

Figures and Tables. The number ol new photos and tables
included throughout the text has been significantly in-
creased in an effort to provide as much visual and graphic
demonstration of specific rehabilitation techniques and
exercises as possible.

Clinical Decision-Making Exercises. Approximately 150 clinical
decision-making exercises are found throughout the text
to challenge the student to integrate and apply the infor-
mation presented in this text to clinical cases that typi-
cally occur in an athletic training setting. Solutions for
each exercise are presented at the end of each chapter.

Rehabilitation Plans. Rehabilitation Plans can be found in each
chapter in Part Four as examples of case studies that help
apply the thought process an athletic trainer should use in
developing and implementing a rehabilitation program.

Summary. Bach chapter has a summary list that reinforces
the major points presented.

References. A comprehensive list of up-to-date references is
presented at the end of each chapter to guide the reader
to additional information about the chapter content.

Glossary. A glossary of terms is provided for quick reference.

ANCILLARIES

Laboratory Manual. A new Laboratory Manual accompanies
the fifth edition of Rehabilitation Techniques for Sports
Medicine and Athletic Training. 1t has been prepared by
Dr. Tom Kaminski of the University of Delaware to pro-
vide hands-on directed learning experiences for students
using the text. It includes practical laboratory exercises
designed to enhance student understanding. The Labo-
ratory Manual is available for download at www.mhhe.
com/prenticerchab5e

Preface IX

= connect

Connect Principles of Athletic Training is a new online learn-
ing system composed of interactive exercises and assess-
ments, like those that appear on the NATA's new Board
of Certification exam. Videos, animations, and other
multimedia features will enable students to visualize
complicated concepts ad practice skills. All of the activi-
ties are automatically graded and can be submitted to
the instructor’s grade book. For more information, visit
www.mcgrawhillconnect.com

TO THE STUDENT

Connect Principles of Athletic Training is an interactive digital prod-
uct which can help you study for the NATA's Board of Certifica-
tion exam. Ask your instructor if this product is available through
your bookstore.
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cHAPTER 1

Essential Considerations in
Designing a Rehabilitation
Program for the Injured Patient

William E. Prentice

After completing this chapter, the
athletic training student should be
able to do the following:

Describe the relationships among the
members of the rehabilitation team:
the athletic trainers, team physicians,
coaches, strength and conditioning
specialists, athlete, and athlete’s family.

Express the philosophy of the
rehabilitative process in a sports
medicine environment.

Realize the importance of
understanding the healing process, the
biomechanics, and the psychological
aspects of a rehabilitation program.

Arrange the individual short-term
and long-term goals of a rehabilitation
program.

Discuss the components that should
be included in a well-designed
rehabilitation program.

Propose the criteria and the decision-
making process for determining when the
injured patient may return to full activity.

ne of the primary goals of every sports medicine profes-

sional is to create a playing environment that is as safe

asit can possibly be. Regardless of that effort, the nature
of participation in sport and physical activity dictates that
injuries will eventually occur. Fortunately, few of the inju-
ries that occur in an athletic setting are life-threatening. The
majority of the injuries are not serious and lend themselves
to rapid rehabilitation. When injuries do occur, the focus of
the athletic trainer shifts from injury prevention to injury
treatment and rehabilitation. In a sports medicine setting,
the athletic trainer generally assumes primary responsibil-
ity for the design, implementation, and supervision of the
rehabilitation program for the injured athlete.

The athletic trainer responsible for overseeing an exer-
cise rehabilitation program must have as complete an
understanding of the injury as possible, including knowl-
edge of how the injury was sustained, the major anatomi-
cal structures affected, the degree or grade of trauma, and
the stage or phase of the injury’s healing.>'?

THE REHABILITATION TEAM

Providing a comprehensive rehabilitation program for an
injured patient in an athletic environment requires a group
effort to be most effective. The rehabilitation process requires
communication among a number of individuals, each of
whom must perform specific functions relative to caring for
theinjured athlete. Underideal conditions, the athletic trainer
(and the athletic training students), the athlete, the physi-
cian, the coaches, the strength and conditioning specialist,
and the injured athlete's family will communicate freely and
function as a team. This group is intimately involved with
the rehabilitative process, beginning with patient assess-
ment, treatment selection, and implementation, and ending
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with functional exercises and return to activity. The athletic
trainer directs the post-acute phase of the rehabilitation, and
it is essential that the patient understand that this part of the
recovery is just as crucial as surgical technique to the return
of normal joint function and the subsequent return to full
activity. All decisions made by the physician, the athletic
trainer, and the coaches which dictate the course of reha-
bilitation ultimately affect the injured patient.

CLINICAL DECISION MAKING Exercise 1-1

A team physician has diagnosed a swimmer with tho-
racic outlet syndrome. The athletic trainer is developing a
rehabilitation plan for this patient. What considerations
must be taken into account?

Of all the members of the rehabilitation team charged
with providing health care, perhaps noneis more intimately
involved than the athletic trainer. The athletic trainer is the
oneindividual who deals directly with the patient through-
out the entire period of rehabilitation, from the time of the
initial injury until the complete, unrestricted return to
activity. The athletic trainer is most directly responsible
for all phases of health care in an athletic environment,
including preventing injuries from occurring, provid-
ing initial first aid and injury management, evaluating
and diagnosing injuries, and designing and supervising
a timely and effective program of rehabilitation that can
facilitate the safe and expeditious return to activity.

In 2004 the Board of Certification (BOC) completed the
latest role delineation study, which defines the profession of
athletic training. This study was designed to examine the pri-
mary tasks performed by the entry-level athletic trainerand the
knowledge and skills required to perform each task. The panel
determined that the roles of the practicing athletic trainer
could be divided into six major areas or performance domains:
prevention; clinical evaluation and diagnosis; immediate care;
organization and administration; professional responsibilities;
and treatment, rehabilitation, and reconditioning.

An athletic trainer must work closely with and under
the supervision of the team physician with respect to
designing rehabilitation and reconditioning protocols that
make use of appropriate therapeutic exercise, rehabilita-
tive equipment, manual therapy techniques, or therapeu-
tic modalities. The athletic trainer should then assume the
responsibility of overseeing the rehabilitative process, ulti-
mately returning the patient to full activity.

Certainly, the athletic trainer has an obligation to the
patient to understand the nature of the injury, the function
of the structures damaged, and the different tools available
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to safely rehabilitate that patient. Additionally, the athletic
trainer must understand the treatment philosophy of the
patient's physician and be careful in applying different treat-
ment regimens because what may be a safe but outdated
technique in the opinion of one physician may be the treat-
ment of choice to another. The successful athletic trainer
must demonstrate flexibility in his or her approach to reha-
bilitation by incorporating techniques that are evidence-
based and effective, but somewhat variable from one patient
to another, as well as from one physician to another.

Communication is crucial to prevent misunderstand-
ings and a subsequent loss of rapport with either the patient
or the physician. The patient must always be informed and
made aware of the why, how, and when factors that collec-
tively dictate the course of an injury rehabilitation program.

Any personal relationship takes some time to grow and
develop. The relationship between the coach and the ath-
letic trainer is no different. The athletic trainer must demon-
strate to the coach his or her capability to correctly manage
an injury and guide the course of a rehabilitation program.
It will take some time for the coach to develop trust and con-
fidence in the athletic trainer. The coach must understand
that what the athletic trainer wants is exactly the same as
what the coach wants—to get an injured patient healthy
and back to practice as quickly and safely as possible.

This is not to say, however, that the coaches should not
be involved with the decision-making process. For exam-
ple, when a patient is rehabilitating an injury, there may be
drills or technical instruction sessions that the individual
can participate in without exacerbating the injury. Thus
the coaches, athletic trainer, and team physician should
be able to negotiate what that individual can and cannot
do safely in the course of a practice.

Athletes are frequently caught in the middle between
coaches who tell them to do one thing and medical staff
who tell them something else. The athletic trainer must
respect the job that the coach has to do and should do
whatever can be done to support the coach. Close com-
munication between the coach and the athletic trainer is
essential so that everyone is on the same page.

CLINICAL DECISION MAKING Exercise 1-2

A gymnast has just had an anterior cruciate ligament (ACL)
reconstruction. The orthopedist has prescribed some active
range of motion (AROM) exercises to start the rehabilitation
process. The patient is progressing very quickly and wants
to increase the intensity of her activity. What should the
athletic trainer do to address the patient's request?
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When rehabilitating an injured patient, particularly
in a high school or junior high school setting, the athletic
trainer, the coach, and the physician must take the time to
explain and inform the patient’s parents about the course
of the injury rehabilitation process. With a patient of sec-
ondary school age, the parents’ decisions regarding health
care must be of primary consideration. In certain situa-
tions, particularly at the high school and middle school lev-
els, many parents will insist that their child be seen by their
family physician rather than by the individual who may be
designated as the team physician. This creates a situation
in which the athletic trainer must work and communicate
with many different “team physicians.” The opinion of the
family physician must be respected even if that individual
has little or no experience with injuries related to sports.

It should be clear that the physician working in coop-
eration with the athletic trainer assumes the responsibility
of making the final decisions relative to the course of reha-
bilitation for the patient from the time of injury until full
return to activity. The coaches must defer to and should
support the decisions of the medical staff in any matter
regarding the course of the rehabilitative process.

THE PHILOSOPHY OF SPORTS
MEDICINE REHABILITATION

The approach to rehabilitation is considerably different
in a sports medicine environment than in most other
rehabilitation settings.! The competitive nature of athlet-
ics necessitates an aggressive approach to rehabilitation.
Because the competitive season in most sports is relatively
short, the patient does not have the luxury of being able to
sit around and do nothing until the injury heals. The goal
is to return to activity as soon as is safely possible. Conse-
quently, the athletic trainer tends to play games with the
healing process, never really allowing enough time for
an injury to completely heal. The athletic trainer who is
supervising the rehabilitation program usually performs
a “balancing act"—walking along a thin line between
not pushing the patient hard enough or fast enough and
being overly aggressive. In either case, a mistake in judg-
ment on the part of the athletic trainer can hinder return
to activity.

Understanding the Healing Process

Decisions as to when and how to alter or progress a
rehabilitation program should be based primarily on the
process of injury healing. The athletic trainer must pos-
sess a sound understanding of both the sequence and

the time frames for the various phases of healing, real-
izing that certain physiological events must occur dur-
ing each of the phases. Anything that is done during a
rehabilitation program that interferes with this healing
process will likely increase the length of time required
for rehabilitation and slow return to full activity. The
healing process must have an opportunity to accomplish
what it is supposed to. At best the athletic trainer can
only try to create an environment that is conducive to
the healing process. Little can be done to speed up the
process physiologically, but many things can impede
healing (see Chapter 2).

Exercise Intensity. The SAID Principle (an acro-
nym for Specific Adaptation to Imposed Demand) states
that when an injured structure is subjected to stresses
and overloads of varying intensities, it will gradually
adapt over time to whatever demands are placed upon
it."* During the rehabilitation process, the stresses of
reconditioning exercises must not be so great as to exac-
erbate the injury before the injured structure has had a
chance to adapt specifically to the increased demands.
Engaging in exercise that is too intense or too prolonged
can be detrimental to the progress of rehabilitation. Indi-
cations that the intensity of the exercises being incorpo-
rated into the rehabilitation program exceed the limits
of the healing process include an increase in the amount
of swelling, an increase in pain, a loss or a plateau in
strength, a loss or a plateau in range of motion, or an
increase in the laxity of a healing ligament.*® If an exer-
cise or activity causes any of these signs, the athletic
trainer must back off and become less aggressive in the
rehabilitation program.

CLINICAL DECISION MAKING Exercise 1-3

A baseball player recently underwent surgery to repair a
superior labrum anterior and posterior (SLAP) lesion and
torn rotator cuff. He wants to know why he can't start
throwing right away. What is your reason for why he
must progress slowly?

In most injury situations, early exercise rehabilita-
tion involves submaximal exercise performed in short
bouts that are repeated several times daily. Exercise inten-
sity must be commensurate with healing. As recovery
increases, the intensity of exercise also increases, with the
exercise performed less often. Finally, the patient returns
to a conditioning mode of exercise, which often includes
high-intensity exercise three to four times per week.



