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The fourth edition of Orthopedic Taping, Wrapping, Brac-
ing, & Padding continues the comprehensive presentation
of taping, wrapping, bracing, and padding techniques. As
the educational content of programs and profession of
athletic training continue to evolve, updates and revisions
were made throughout the text to provide the reader,
instructor, and clinician a framework for clinical decision-
making in the prevention, treatment, and rehabilita-
tion of injuries and conditions. New clinically relevant
research from the literature focusing on taping, wrap-
ping, bracing, and padding techniques was incorporated
into evidence summary boxes to provide the best avail-
able evidence for technique efficacy. New brace designs
and steps of application replaced old techniques to reflect
current clinical practice. Revisions to NCAA and NFHS
mandatory protective equipment and standards and test-
ing procedures highlight changes made among agencies
and organizations to enhance protection for wearers from
injury. Updated web references and further reading sec-
tions provide additional resources for the reader, instruc-
tor, and clinician.

The overall goal of Orthopedic Taping, Wrapping, Brac-
ing, & Padding is to facilitate learning of the knowledge,
skills, and clinical abilities required to effectively tape,
wrap, brace, and pad patients. The book is intended for
professional athletic training students, practicing athletic
trainers, and other health care professionals responsible
for technique application. Among students, the text is
designed to first be used in the didactic setting, then
taken to the clinical setting for practice and skill devel-
opment. The all-inclusive, step-by-step technique focus
of the text requires that students possess a general knowl-
edge of anatomy, biomechanics, injury evaluation, treat-
ment, and rehabilitation. This general knowledge can
be obtained through either prerequisite or concurrent
courses in an Athletic Training program. Several steps in
the process of evidence-based practice require research
knowledge and skills; as such, students may require guid-
ance from instructors and preceptors at times. The mate-
rial in the text covers the Board of Certification’s Practice
Analysis and the Commission on Accreditation of Ath-
letic Training Education Curricular Content Standards

iv

Preface

related to taping, wrapping, bracing, and padding.
Among practicing athletic trainers and other health care
professionals, the text can serve as a practical resource
guide for evidence-based practice.

While much of the fourth edition remains the same as
the third, key revisions, updates, and additions have been
made to support the overall goal of the text. Chapter 1
introduces tapes, wraps, braces, and pads and includes
types, objectives, and recommendations for applica-
tion. A discussion on evidence-based medicine and evi-
dence-based practice presents an overview and example of
the five step process for implementation of tapes, wraps,
braces, and pads into clinical practice. Chapter 2 provides
information on current and long-range needs and struc-
tural considerations of the application area. Chapter 3
includes the foot and toes; Chapter4, the ankle;
Chapter 5, the lower leg; Chapter 6, the knee; Chapter 7,
the thigh, hip, and pelvis; Chapter 8, the shoulder and
upper arm; Chapter 9, the elbow and forearm; Chapter
10, the wrist; Chapter 11, the hand, fingers, and thumb;
and Chapter 12, the thorax, abdomen, and spine. These
chapters begin with a general review of injuries and con-
ditions that are common to the body region(s). Next, the
chapters present step-by-step taping, wrapping, bracing,
and padding techniques used in the prevention, treat-
ment, and rehabilitation of these injuries and conditions.
Chapter 13 discusses liability issues, standards and test-
ing, and construction and application of NCAA and
NFHS mandatory and standard equipment and padding.

Revised and expanded pedagogical features are used
throughout the text to enhance the material to assist the
reader in developing the knowledge, skills, and clini-
cal abilities to implement evidence-based medicine into
practice.

Injuries and Conditions

Chapters 3 through 12 contain a brief discussion of
common injuries and conditions for the particular body
region. This feature allows readers to further develop an
understanding of the purpose of the technique for each
injury and condition.



Photographs and Line Drawings

Color photography in each chapter plays an integral
role in the presentation and learning of the techniques.
The photographs are arranged to provide the reader
with visual representation of the specific instructions for
each technique step. Color line drawings illustrate the
basic anatomy of each body region to assist the reader in
developing an understanding of the purpose and effect
of each technique on bone and soft tissue. Pathophysi-
ology line drawings and diagnostic imaging and injury
photographs provide the reader with realistic and actual
depictions of injuries and conditions to assist with trans-
ferring knowledge, skills, and abilities from the didactic
setting to clinical practice.

Key Words

Anatomical structures and positions, injuries and con-
ditions, and important terms are boldfaced to assist
readers in recognizing key words.

Helpful Hints

Helpful hints, identified by the icon below, provide
quick tips and other “tricks of the trade” to assist in
technique application.

Evidence Summary Boxes

Revised evidence summary boxes provide the avail-
able evidence from the literature on the efficacy of the
techniques. The evidence can be integrated with stu-
dent, instructor, and health care professional expertise
and patient goals and values for the implementation
of evidence-based practice.

=

IF/THEN Boxes

IF/THEN boxes guide the student in choosing the most
appropriate technique in a given situation.

Details Boxes

Details boxes offer additional information on technique
origin, construction, and application.

Preface v

Clinical Application Boxes

Clinical Application boxes are located throughout each
chapter to allow the reader the opportunity to critically
synthesize technique use and application. Answers to
the questions are provided at FADavis.com. Instruc-
tors and preceptors can facilitate additional discussions
with students to further expand the answers and incor-
porate evidence-based practice with actual clinical
situations.

Evidence-Based Practice

Evidence-based practice activities in each chapter
present a clinical case within an actual injury preven-
tion, treatment, and rehabilitation protocol to allow
the reader the opportunity to select techniques using
the five progressive steps of evidence-based practice.
Instructors and preceptors can perform assessments of
student performance with each step.

Wrap-Up

The wrap-up summarizes the most important content
of each chapter.

Web References

Revised and updated web references provide resources
for supplemental information on the prevention, treat-
ment, and rehabilitation of injuries and conditions,
online journals, surgical procedures, photographs, and
other educational materials.

Further Reading

Revised further reading provides additional informa-
tion for in-depth examination of selected topics.

References

Each chapter contains a list of cited references to give
both the reader and instructor the opportunity to locate
additional information and evidence.

Glossary

Key words from each chapter are located at the end of
the text.
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Index

The index allows for cross-referencing to locate specific
techniques and information within the chapters.

Kinesio® Taping Appendix

A Kinesio® Taping appendix presents an overview of
the technique, physiological effects, strip types, gen-
eral application instructions, and contraindications
and precautions. Color photographs provide step-by-
step instructions for seven Kinesio Taping techniques
for upper and lower extremity injuries and conditions.
An updated evidence summary provides the best avail-
able evidence from the literature on the effectiveness of
the techniques.

FADavis.com

Online resources are available to instructors and stu-
dents at FADavis.com.

¢ FADavis.com resources, identified by the icon § ,
are located throughout the chapters and contain
additional taping, wrapping, bracing, and padding
techniques with complete steps for application.

A list of each chapter’s techniques is located
following the chapter Wrap-Up.

* Revised PowerPoint presentations are available for
each chapter.

* A video containing 21 common taping, wrapping,
bracing, and padding techniques is included.
Individual techniques contained in the video are ﬁD
identified by the icon to the right throughout
the chapters.

* The updated Instructor’s Guide contains an image
bank, revised test bank, class and clinical activities,
syllabus, and lecture notes.

* Revised student review questions are available for
each chapter.

I wrote this text to provide athletic training students and
health care professionals multiple taping, wrapping, brac-
ing, and padding techniques and alternatives. The best
available research evidence, skill and experience levels of
health care professionals, patient goals, values, injuries,
and conditions, material availability, and facility budgets
and sizes require a diverse set of strategies for the imple-
mentation of evidence-based medicine in the prevention,
treatment, and rehabilitation of patients. I hope that after
athletic training students and health care professionals
have had the opportunity to read the text, both groups
will develop the necessary knowledge, skills, and clinical
abilities to effectively use the techniques in the preven-
tion, treatment, and rehabilitation of injuries and con-
ditions among patients. I would appreciate any ideas or
suggestions for the improvement of this text in future edi-
tions. Please feel free to contact me with your suggestions

through my publisher, E A. Davis Company, or directly.

—JoeL W. BEam
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Part One

ICON KEY

Helpful Hint

Tape may be applied directionally
from either left or right <amiiimmy

Additional resources 5
are available at FADavis.com

A technique video
is available at FADavis.com

Evidence-Based Practice “

Evidence Summary







Tapes, Wraps,

Braces, and Pads

LEARNING OBJECTIVES

1. Explain and demonstrate evidence-based practice
and the process used to make clinical decisions for
the implementation of taping, wrapping, bracing, and
padding techniques into clinical practice.

2. Discuss and explain the types, objectives, and applica-
tion recommendations for taping, wrapping, bracing,
and padding techniques used when preventing, treat-
ing, and rehabilitating injuries.

3. Discuss and demonstrate the ability to select the
appropriate types of tapes, wraps, braces, and pads
used when preventing, treating, and rehabilitating
various injuries.

Taping, wrapping, bracing, and padding techniques
have been used for many years by health care profes-
sionals in the prevention, treatment, and rehabilitation
of injuries. Athletic trainers, the health care profes-
sionals who typically apply the techniques, are skilled
in technique application as a result of instruction and
practice. For example, in a day, a typical athletic trainer
(AT) may tape 20 ankles, wrap two hand contusions,
apply three knee braces, and construct two protective
pads. With appropriate didactic instruction in anatomy,
biomechanics, injury evaluation, treatment, and reha-
bilitation, students can become proficient in the appli-
cation of these techniques. In fact, practice may be the
only hurdle to becoming proficient.

The application of taping, wrapping, bracing, and
padding techniques should be implemented within the

paradigm of evidence-based medicine (EBM). Evidence-
based medicine is the integration of the best available
research evidence with individual clinical expertise and
patient goals, values, and preferences to make clinical
decisions.! The evidence comes from patient-centered,
clinically relevant research” on taping, wrapping, brac-
ing, and padding interventions published in the scien-
tific literature. Evidence is evaluated to determine its
quality and value to day-to-day clinical practice. The
evidence can support or refute previously accepted tech-
niques or reveal new techniques that produce improved
patient outcomes. Clinical expertise within EBM is the
knowledge and proficiency in anatomy, biomechanics,
injury evaluation, treatment, and rehabilitation, and
taping, wrapping, bracing, and padding techniques.
Clinical judgment is developed from clinical training,
experience, and practice. Patient goals, values, and pref-
erences are different among patients based on sport,
occupation, lifestyle, and activity level. These must be
identified and implemented into the practice of EBM.
The implementation of EBM into practice, or
evidence-based practice (EBP), achieves several goals.
EBP improves patient care, promotes critical thinking
among clinicians, and advances the profession of ath-
letic training.” EBP is a process of five progressive steps:
(1) developing clinically relevant questions, (2) search-
ing for the best evidence, (3) evaluating and appraising
the evidence, (4) implementing the evidence into clini-
cal practice with patients, and (5) evaluating the effects
of interventions on patient outcomes.'” Many of these
steps require research training, knowledge, and skills;

3
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4 PartOne | Introduction

large amounts of time; and financial and personnel
resources to successfully complete. For a more detailed
discussion of EBM and EBP, see the Further Reading
section at the end of this chapter.

Clinical decision making and the prevention, treat-
ment, and rehabilitation of injuries and conditions
should be based on the available evidence, clinical exper-
tise, and patient goals and values. Current research inves-
tigating the effectiveness of taping, wrapping, bracing,
and padding techniques has overall produced a limited
amount of evidence in the literature. While some tech-
niques such as ankle taping and bracing and knee brac-
ing have undergone study, many techniques lack any or
sufficient investigation of their effectiveness on patient
outcomes. The mere presence of evidence from studies
does not necessarily mean the technique has been shown
to be the gold standard as evidence differs in quality and
applicability to clinical practice. Furthermore, expert
opinion and clinical experience are often the only source
of evidence to guide clinical decision making with
taping, wrapping, bracing, and padding techniques.

Evidence, or research data, is produced from different
sources, and a brief overview of the hierarchy of these
sources can assist in determining the importance or
strength of the findings and application to clinical prac-
tice. The highest level of evidence in the hierarchy comes

from a meta-analysis followed by a systematic review. A
meta-analysis uses statistical methods to combine and
analyze data from clinical studies that meet pre-specified
eligibility criteria to reach a conclusion as to the effec-
tiveness of an individual treatment or technique. Sys-
tematic reviews comprehensively assess relevant studies
on a topic and synthesize the findings into a qualitative
summary of the evidence. Randomized controlled trials
are studies that compare a randomly assigned experi-
mental group (group that receives a treatment) with a
randomly assigned control group (group that does not
receive a treatment) using statistical methods to deter-
mine differences between the groups. Cohort studies
compare two groups over time, a group that receives
a treatment with a group that does not, to evaluate the
effect of the treatment. Case-control studies look back
in time and compare a group with a specific condition
with a group without the condition to examine the dif-
ferences among the groups. Case series are collections
or reports of patients with a specific condition or who
are receiving a specific treatment. Case reports are sim-
ilar to case series but report on only one patient. Case
series and case reports do not include a control group.
Expert opinion is the lowest level of evidence and is
based on opinions from authorities or expert communi-
ties, usual practice, or clinical experience.

DETAILS

Here is a quick look at the evidence hierarchy with simulated examples
of study types or research areas. The highest level of evidence is a meta-
analysis and the lowest level is expert opinion.

« Meta-analysis: A collection of 10 well-designed, similar
studies examining the effectiveness of semirigid orthotics
in reducing rates of plantar fasciitis among male and female
intercollegiate basketball athletes.

Systematic review: A comprehensive literature review of
50 studies investigating the effect of epicondylitis strap
braces on grip strength among recreational tennis players
with lateral epicondylitis.

Randomized controlled trial: The effects of a lower leg
neoprene sleeve on vertical jump height among healthy,
female high school volleyball athletes randomly assigned
to an experimental group (wearing neoprene sleeve) and
control group (not wearing neoprene sleeve).

Cohort studies: The effectiveness of a video-based
instructional method in teaching taping techniques in five

athletic training programs compared with five similar athletic
training programs with traditional instruction (lecture and
lab) over a 2-year period.

(ase-control studies: The effects of functional knee braces
used prophylactically on side-to-side movements among a
group of healthy, intercollegiate football linemen with two
seasons of brace wear during practices and competitions
compared with a group of healthy intercollegiate football
linemen who do not wear the braces.

(ase series: A review of all medical records from Mason

County High Schools with interscholastic soccer program(s)
documenting the diagnosis of osteitis pubis among male and
female athletes to characterize common mechanisms of injury.
(ase reports: The use of a unique taping technique in the
treatment of gamekeeper’s thumb in a high school lacrosse
athlete.

Expert opinion: “Always overlap tape by %2 of the width to
avoid gaps and inconsistent layering.”

The evidence hierarchy can be useful to help establish
the importance of data findings or recommendations to
clinical practice. In later chapters, “Evidence Summary”
boxes will present relevant data from reviews and stud-
ies and accompany specific taping, wrapping, bracing,

and padding techniques. Let us now look at a fictitious
example of the EBP process and how clinicians can use
the information for clinical decision making.

‘The fourth match yesterday of the varsity female soccer
season was hectic for Sigmund Bass. Sigmund is an AT



at Beaver Orthopedic Clinic and performs outreach at
SRT High School. The match was played in the rain at a
regional park on a worn artificial turf field. The field was
slick from the rain, and the athletes were having difficulty
maintaining contact with their cleats on the turf. Over
a span of 10 minutes in the second half, two midfield-
ers sprinted to intercept separate passes. The midfielders
attempted to stop quickly but lost their footing on the
wet turf, falling on an outstretched arm and forcing their
wrists into hyperextension. Just minutes later, the goal-
keeper dove toward the inside post for a save and collided
with an opponent, forcing her wrist into hyperextension.
Several possessions later, the striker was moving toward
the goal for a shot and was slide tackled by an opponent,
falling to the turf, forcing her wrist into hyperflexion.
Each athlete was removed from the match following her
injury and evaluated and treated by Sigmund on the side-
lines. The athletes did not return to the match.

Today, the team physician evaluates the athletes in
her office. Radiographs demonstrate no bony pathol-
ogy. The team physician diagnoses each athlete with
a second-degree hyperextension or hyperflexion wrist
sprain. Sigmund and the team physician develop a
treatment program for each athlete and discuss various
wrist taping and bracing techniques for the athletes to
prevent further injury upon a return to activity.

Using their combined 40 years of experience with
the application and use of wrist taping and bracing
techniques among athletes, Sigmund and the team
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physician consider which technique to use with the
soccer athletes. The development of a focused, clini-
cally relevant question (Step 1) is needed to actually
find an answer as to which technique is most appropri-
ate for the athletes. Sigmund and the team physician
developed the clinically relevant question, “Is taping or
bracing more effective for soccer athletes with hyperex-
tension or hyperflexion wrist sprains to provide support
and protect from further injury during sport activity?”
This question included the criteria of a focused, clinical
question in the PICO format:*

The Patient population or Problem: Soccer athletes
with hyperextension or hyperflexion wrist sprains

The Intervention: Taping techniques

A Comparison intervention (if relevant): Bracing
techniques

The clinical Outcome of interest: Provide support
and protect from further injury during sport
activity

Sigmund returns to Beaver Orthopedic Clinic and
enlists several colleagues to assist him in searching for
the best evidence (Step 2) to answer the clinically rele-
vant question. The group begins their search using elec-
tronic databases through the Internet in the Clinic and
at the local university, which offers on-campus access to
many subscription bibliographic databases. Some med-
ical databases can be accessed free of charge while others
require a subscription.

DETAILS

Electronic Databases for Evidence-Based Medicine
Free Access
Cochrane Library, http://www.cochrane.org/
MEDLINE/PubMed, http://www.nIm.nih.gov/bsd/pmresources
html
The Joanna Briggs Institute, http://joannabriggs.org/
PICO searching, http://pubmedhh.nlm.nih.gov/nlmd/pico
/piconew.php
PubMed, https://www.ncbi.nlm.nih.gov/pubmed/
PEDro, http://www.pedro.org.au/
Centre for Evidence-Based Medicine, http://www.cebm.net/
Google Scholar, http://scholar.google.com/
Agency for Healthcare Research and Quality, http://www
.ahrg.gov/

Bandolier, http://www.bandolier.org.uk
BMJ Evidence-Based Medicine, https://ebm.bmj.com/

Subscription-Based Services

CINAHL Complete, https://www.ebsco.com/products
/research-databases/cinahl-complete

SPORTDiscus, https://www.ebsco.com/products
/research-databases/sportdiscus

DynaMed Plus, https://dynamed.com/home/

ProQuest Health and Medicine, http://www.proquest.com
/libraries/academic/health-medicine/

Taylor & Francis Online, http://www.tandfonline.com

ScienceDirect, http://www.sciencedirect.com

eBook Collection, https://www.ebscohost.com/ebooks
/academic/subscriptions/academic-ebook-subscriptions

Based on Sigmund’s clinical question, the group
searches each database with specific search methods
to retrieve the best matched studies and reviews. The
individual search terms or combination of terms they
use for the databases include wrist taping, wrist bracing,
wrist support, wrist guards, wrist soccer injuries, wrist

sprains, wrist injury treatment, wrist hyperflexion, wrist
hyperextension, randomized controlled trials, meta-
analysis, systematic review, randomized trial, clinical
trial, double blind, single blind, and case report. The
group uses additional criteria to further narrow the
number of results obtained from the searches to those
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6 PartOne | Introduction

most relevant. The group limits the search to studies that
are randomized controlled trials or quasi-randomized
controlled trials, were published in the last 7 years, have
participants 12 years of age and older, and are published
in the English language.

The search is performed over several weeks and pro-
duces 30 possible references for the group to review. Most
of the electronic databases only provide article citations
while others include an abstract with the citation. The
databases at the local university produce several full text
complete articles. The group meets and discusses the
retrieved citations, abstracts, and full text articles to again
narrow the studies to those most relevant based on the
clinical question and selection criteria. This review pro-
duces a list of 11 studies, and full text articles are obtained
at the university by photocopying from journals, interli-
brary loan services, and free web access to journals.

Sigmund, the team physician, and the group are now
tasked with evaluating and appraising the evidence
(Step 3). Each study is evaluated to determine its value
to clinical practice. This step requires the most judg-
ment in the EBP process.” Several rating scales are avail-
able to quantitatively evaluate individual studies, but
many require research training and experience.

DETAILS
For more complete information on rating scales, see the Further
Reading section at the end of this chapter.

Because of their limited training and experience with
formal rating scales and quantitative methods to evaluate
the evidence, the group instead asks three questions® of
each study during the appraisal. The first question is “Are
the results of the study valid?” The study results should be
truthful, demonstrated through well-designed methodol-
ogy of the study described in the text. Next, “What are the
actual results?” The results should be reliable; when used
in clinical practice, similar outcomes are produced. Last
is “Are the findings clinically relevant to my patients?”
The findings should be applicable and important to the
patient population, high school female soccer athletes.

The group completes the evaluation and appraisal in
several meetings and determines that the 11 studies are
valid, reliable, and clinically relevant at different levels
to the high school soccer athletes. Among the 11 stud-
ies, six are well-designed randomized controlled trials
(RCTs) conducted in university research laboratories
with non-athletic and athletic subjects. These studies
examined the effects of various wrist taping and brac-
ing techniques on active flexion and extension. The six
studies demonstrated that taping techniques were sig-
nificantly favored (reduced greater flexion and exten-
sion) over bracing techniques. Two separate studies

comparing wrist taping and bracing techniques exam-
ined injury rates among intercollegiate football athletes.
The incidence of wrist injury was significantly reduced
over a competitive season with the use of bracing tech-
niques compared with taping techniques. A small study
examined the cost-effectiveness of wrist taping and
bracing techniques among athletes with sprains in var-
ious sports at eight high schools. Over a 2-year period,
the findings revealed that the use of bracing techniques
was cost-effective compared with taping techniques in
the treatment of wrist sprains. Two case reports found
that a novel wrist bracing technique was subjectively
rated as superior by professional ice hockey athletes
with a sprain for comfort, ease of use, and protection
(reduction in flexion and extension) during practices.

Sigmund and the team physician meet to discuss
implementing the evidence into clinical practice
with patients (Step 4). Evidence, clinical expertise, and
patient goals, values, and preferences should determine
the selection of the taping or bracing intervention for
the soccer athletes. The evidence from the six RCTs
supported the use of taping techniques to reduce wrist
flexion and extension. Other evidence from three stud-
ies demonstrated that bracing techniques reduced rates
of injuries and were cost-effective compared with taping
techniques. The case reports produced favorable results
for patient satisfaction with a new bracing technique.
Based solely on the evidence hierarchy, it appears taping
techniques should be used with the athletes. Sigmund
and the team physician have numerous years of expe-
rience with wrist taping and bracing techniques. The
team physician has seen very positive patient outcomes
with bracing techniques in treating wrist sprains, and
Sigmund is proficient in the application of taping tech-
niques. However, Sigmund will not travel to the five
away matches remaining in the season, and the budget
for purchasing additional taping supplies is limited. The
goal of the taping or bracing intervention for the athletes
is to provide stability and protection and limit excessive
wrist flexion and extension. The taping or bracing inter-
vention needs to be easy to apply, adjust, and remove,
comfortable to wear, lightweight, and comply with
sport association rules. Based on Sigmund’s experience,
he believes the soccer athletes will prefer a bracing tech-
nique. Sigmund and the team physician carefully exam-
ine the evidence, their clinical expertise, and the patient
population and decide to use bracing techniques to
protect the injured midfielders, goalkeeper, and striker
from further injury. The athletes are progressing well in
the treatment program. They are fitted with functional
wrist braces and instructed on their use as they begin
functional activities on the field.

Sigmund closely follows the athletes during the final
stages of their treatment program as they progress back
into activity, evaluating the effects of interventions



on patient outcomes (Step 5). With 2 weeks of brace
wear and a full return to practices and competitions, the
athletes report to Sigmund that the braces are easy to
apply and adjust, comfortable to wear, and lightweight
in construction. The athletes state the braces provide sta-
bility and increase their confidence in performing at pre-
injury levels. The athletes continue to wear the braces
and finish the soccer season without further injury.

At the conclusion of a clinical case such as the previ-
ous example, an evaluation of the EBP process should
be conducted by asking if the clinical question was
answered, by asking if quality evidence was located in a
timely manner, by asking if the evidence was appropri-
ately evaluated, and by asking if integration of the evi-
dence, clinical expertise, and patient goals, values, and
preferences produced an acceptable clinical decision.*

DETAILS
For more detailed discussion of outcomes assessment, see the
Further Reading section at the end of this chapter.

In this case, Sigmund was able to use EBP to find and
apply an appropriate intervention for the injured soccer
athletes. Faced with a unique situation, Sigmund and his
group created a clinically relevant question to guide the
search for an answer. The evidence search was conducted
with specific terms and criteria in medical databases to
focus on relevant studies and reviews for the clinical
question. The group evaluated the evidence to determine
its usefulness and application to the clinical situation.
Although the evidence demonstrated support for both
taping and bracing techniques, the strongest evidence
from the six RCTs suggested that taping techniques
were the appropriate intervention for the soccer athletes.
However, other evidence supporting bracing techniques
and the clinical expertise of Sigmund and the team phy-
sician, goal of the intervention, and needs of the athletes
were integrated in the clinical decision to use a bracing
intervention. An evaluation at the completion of the
season demonstrated that the clinical outcome, no fur-
ther injury of the wrist among the athletes, was achieved.

TAPES

The use of tape in preventing, treating, and rehabili-
tating injuries and conditions has been and continues
to be popular with health care professionals. Intercol-
legiate and professional sport medical staffs often allot
large proportions of their budgets to tape and associated
supplies necessary for application. Many different types
of tape are available. The decisions regarding which
type to purchase and use should be based on the desired
objective of the technique.

Chapter 1 | Tapes, Wraps, Braces,and Pads 7

Types

Tapes fall into three main categories: non-elastic, elastic,
and cast (Fig. 1-1). Non-elastic and elastic tapes have
an adhesive backing that can adhere directly to the skin
and other materials.

Fig. 1-1 A Variety of non-elastic tape. B Variety of heavyweight and lightweight
elastic tape. C Variety of semirigid and rigid cast tape.
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8  PartOne | Introduction

Non-Elastic

As the name implies, non-elastic tape does not possess
elastic properties, so conformability to body contours
can be difficult. Non-elastic tape is manufactured in a
variety of sizes and colors. The most commonly used
is white, which is available in ¥, 1, 14, 2, and 3 inch
widths by 10 to 15 yard lengths (see Fig. 1-1A).
Non-elastic tape is made of cotton and/or polyester
with a zinc oxide adhesive mass backing. Some types
possess a high adhesive backing designed for application
directly to the skin. The number of longitudinal and
vertical fibers per inch in the backing determines the
quality of the tape.® High-quality tapes have 85 or more
longitudinal fibers and 65 vertical fibers per square inch;
lesser-quality tapes have 65 or fewer longitudinal fibers
and 45 vertical fibers. The quality of the tape will deter-
mine the amount and durability of the adhesive backing
and the roll tension. The adhesive mass should be of a
quality to withstand moisture, perspiration, and body
and joint movements of the patient and to allow for
easy removal. High-quality tapes typically possess the
greatest amount of adhesive backing. Roll tension refers
to how the tape comes off the roll. The tension ideally
should be even and fluid when removing the tape from

the roll.
Elastic

Elastic tape, commonly referred to as stretch tape, is
manufactured in heavyweight and lightweight designs.
The tape is available in 1, 1%%, 2, 3, and 4 inch widths by
5 yard length in two commonly used colors: white and
tan (see Fig. 1-1B).

Elastic tape is made of twisted cotton with an adhe-
sive backing. The quality of elastic tapes is determined
in a fashion similar to that for non-elastic tapes. The
heavyweight tape is thicker than the lightweight design
and provides more tensile strength and support when
applied to the body. Several of the heavyweight designs
require taping scissors to cut the tape from the roll
during technique application. Elastic tapes have the
ability to conform to the contour of the body while
providing support.

Cast

Unlike non-elastic and elastic tapes, cast tape is a fiber-
glass fabric containing a polyurethane resin that reacts
to water and air, causing a chemical reaction. This reac-
tion makes the fiberglass set, or become hard. The tape
is manufactured on a roll in semirigid and rigid types
and is available in 1, 2, 3, 4, and 5 inch widths by 4 yard
length (see Fig. 1-1C). Semirigid tape provides support
while allowing range of motion of the body parts; rigid
tape provides complete immobilization. Both types
conform to the contour of the body. Taping scissors are
needed to cut cast tape.

Objectives of Taping
Use taping techniques to:

* Provide support and reduce range of motion in
preventing injuries

* Provide support and reduce range of motion in
treating and rehabilitating existing injuries

* Secure elastic wraps when preventing, treating,
and rehabilitating injuries

* Secure pads in preventing and treating injuries

* Secure dressings in treating wounds

Recommendations for Tape
Application

Applying tape is more than simply “placing the sticky
side down.” The following recommendations will assist
in effectively applying taping techniques.

Preparation of the Patient

Clean and dry the skin of the patient. Body oils from
perspiration, lotions, and dirt/grass will lessen the adhe-
sive properties of the tape. In some cases, shave the body
hair over the area for effective application and removal of
the tape. The position of the patient during application is
important. As a general rule, when applying non-elastic
and cast tapes, position the joint in the range of motion
in which the joint will be stabilized. The position of the
joint when applying elastic tape will vary because of the
stretch qualities of the tape. There are exceptions to these
rules, which will be illustrated in subsequent chapters.

Tearing Tape
Learning how to tear non-elastic and elastic tapes is the
first step in becoming proficient in technique appli-
cation. There are many methods to tear tape, but all
have two commonalities: becoming comfortable with a
method and practicing it to become efficient. A descrip-
tion of one successful method follows; it can be altered
to accommodate individual preference (Fig. 1-2).
Practice this method to become proficient at tearing
all sizes of non-elastic tape. Without this skill, smooth
and efficient application of non-elastic tape will not be
possible. The roll of tape should remain in one hand
during application in order to avoid the time it would
take to set the tape down and pick it up again repeatedly.
The ability to tear most sizes of lightweight elastic tape
should come with skill in tearing non-elastic tape. The
ability to tear heavyweight elastic tape requires experi-
ence and variation of hand and finger positions on the
roll (Fig. 1-3). Do not become overly concerned if tear-
ing heavyweight elastic tape is difficult; most health care
professionals use taping scissors to cut heavyweight elas-
tic tape during application. If the position of the patient



Hold the roll of non-elastic tape in one
hand. Place the third finger of the hand
through the roll to provide stabilization
(see Fig. 1-2A). The roll should rest on
the proximal phalanx of the finger and
slightly on the palm.

MIIFH  Place the tape extending from the roll
between the tips of the thumb and
second finger (see Fig. 1-2B).

With the thumb and second finger of
the other hand, hold the extended
tape between the fingertips in close
proximity to the fingers of the first hand
(see Fig. 1-20).

Steps Cont.

Chapter 1 | Tapes, Wraps, Braces, and Pads

Fig. 1-2A

Fig.1-2B

Fig.1-2C
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10  PartOne | Introduction

STEP 4:

Following this placement, pull both
hands in straight, opposing directions
with a slight downward motion (see

Fig. 1-2D). Pressure on the fingertips with
this movement will begin to tear the hori-
zontal fibers of the tape.

STEP 5:

As the tape begins to tear, quickly
supinate the hand holding the roll and
pronate the other hand in a tearing
motion (see Fig. 1-2F). The hands will
rotate in opposite directions. Avoid twist-
ing or crimping the tape. With practice,
these two movements become synchro-
nized into one movement.

Fig.1-2D

Fig. 1-2E

allows, have him or her cut the tape with scissors during
technique application. This procedure will lessen the
application time and will involve the patient in the
technique.

Helpful Hint |

Hold the roll of elastic tape in one hand without
placing a finger through the roll (see Fig. 1-3A).
Instead of placing the extended tape between the fin-
gertips of the thumbs and second fingers, grasp the tape
between the distal thumbs and second, third, fourth,

and fifth fingers of each hand (see Fig. 1-3B). The fingers
will push the tape into the palms of the hands. Pull the
tape tight to remove the elastic properties and rotate the
hands in opposite directions (see Fig. 1-3C). As the hands
rotate, use the forearms and upper arms to assist with the
rotating movement.

Application of Non-Elastic
and Elastic Tape

These general recommendations will guide the applica-
tion of non-elastic and elastic taping techniques (Fig.
1-4). Individual variations of the techniques are pre-
sented in each chapter.

Once the patient is positioned on the taping table
or bench with the skin clean and dry, begin the taping
technique. Decide whether non-elastic or elastic tape
will be applied directly to the skin or over pre-wrap.
Applying tape directly to the skin will provide the great-
est support but may cause skin irritation with daily use.
Regardless of which method is used, applying adherent
tape spray prior to taping should lessen migration of the
tape (see Fig. 1-4A). Pre-wrap is a thin, porous foam
material wrapped on 3 inch rolls (see Fig. 1-4B). Apply
one layer of the wrap in an overlapping fashion, cover-
ing the body area.
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12 PartOne | Introduction

Tape techniques applied over bony prominences and
high-friction areas should receive extra attention. Use
thin foam pads on the heel and lace areas with ankle and
foot techniques. For patients who require daily taping,
provide additional protection by using skin lubri-
cants and foam pads. Use thin foam pads over bony
prominences and high-friction areas to reduce irrita-
tion, which can lead to cuts or blisters of the skin (see
Fig. 1-4C).

As previously mentioned, the objective of the tech-
nique and the size of the patient will dictate the type of
the tape to use. Non-elastic tape does not have elastic
properties and will adhere to the body at the specific
angle in which the tape is applied. Non-elastic tape
also provides more stability than elastic tape. Applying
non-elastic tape over body contours can be difficult,
however, especially with small joints. With practice
and experience, the correct angles of application will be
obtained. Do not force non-elastic tape to fit body con-
tours. Place non-elastic tape over the belly of a muscle
carefully to avoid causing constriction. Focus atten-
tion on restricting range of motion affecting normal
body movements such as gait. In these cases, use elastic
tape to provide support while allowing normal body
movement.

Allergic reactions and trauma to the skin can occur
when tape is applied. A reaction to taping materials,
such as adherents or zinc oxide, can appear immedi-
ately or days following contact. Redness, swelling, and
itching may indicate an allergic reaction. In this sit-
uation, protect the area from further injury and treat
accordingly. If taping materials are shown to be the
cause, discontinue their use. Replace the closed bas-
ketweave technique (see Fig. 4-4), for example, with a
lace-up ankle brace (see Fig. 4-15) to limit inversion,
eversion, plantar flexion, and dorsiflexion until the
skin is asymptomatic. Refer the patient to a physician
if symptoms persist.

Blisters and lacerations are often the result of gaps,
wrinkles, and inconsistent roll tension during applica-
tion. Proper management of the wound includes cleans-
ing, debridement, and dressing. If the wound is open,
maintain an environment optimal for healing (moist,
clean, warm).

DETAILS

For more complete information on the management of blisters
and lacerations, see the Further Reading section at the end of
this chapter.

Use foam, felt, lubricants, or hydrogel pads to pro-
tect a blister or laceration during tape application.

Apply these materials over the wound dressing. Cut
a felt or foam donut pad (see Fig. 3-26) to lessen the
amount of stress and impact over the wound. Apply-
ing skin lubricants either under or over a donut pad
to further reduce friction is possible. Hydrogel pads
may also be applied to reduce friction. Use adhesive
gauze material (see Fig. 3—15) to attach the pad to
the skin.

Follow these recommendations when applying non-
elastic and elastic tapes:

* Gather the equipment and supplies needed (which
may include adherent tape spray, pre-wrap, taping
scissors, and various tapes, wraps, and pads) prior
to beginning technique application.

* As a general rule, each technique begins and ends
with anchor strips.

* To avoid gaps, overlap each strip of tape by at least
V5 of its width.

* To avoid wrinkles, smooth each strip of tape with
the fingers or hands as it is applied.

* Avoid gaps, wrinkles, and inconsistent roll tension,
which may lead to skin irritations such as cuts and
blisters.

* Follow the sequence of strips in each technique,
avoiding multiple wraps or turns around a muscle
or joint.

* Exercise caution when applying tape on patients
with broken skin, rashes on the skin, or known
allergies to taping materials.

DETAILS

Use non-elastic and elastic tapes of 2 and 1inch widths by 5

and 15 yard lengths on the foot, toes, hand, and fingers; 1%, 2,

and 3 inch widths by 5 and 15 yard lengths on the ankle, lower

leg, knee, thigh, hip/pelvis, upper arm, elbow, forearm, wrist,
hand, and fingers; and 3 and 4 inch widths by 5 and 15 yard lengths
on the knee, thigh, hip/pelvis, shoulder, upper arm, elbow, chest/
abdomen, and spine.

Helpful Hint |
. If 2 inch or 1 inch non-elastic or elastic tapes
are not available, create a roll from 1% inch

or 2 inch non-elastic or 2 inch elastic tape. Begin a
longitudinal tear down the extended end of the tape at
the desired width. Continue to tear this strip around the
roll one time, leaving the other strip anchored on the
roll. Strips in the same (34 inch or 1 inch) or different (%4
inch and 1 inch) widths on the same roll of non-elastic
and elastic tapes may be made.



Application of Cast Tape

Rigid cast tape is normally applied by an orthopedic
technician or physician following acute fractures. Appli-
cation guidelines for rigid casting are beyond the scope
of this text and can be found elsewhere. Semirigid tape,
on the other hand, is used by many health care pro-
fessionals when total immobilization is not required.
The objective of the technique and size of the patient
will determine the type and width of tape to use. In the
athletic setting, semirigid tape is often used to provide
support and protection when treating various injuries.
The use of semirigid tape may be restricted based on
state credentialing and scope-of-practice laws. Athletic
trainers should carefully review applicable state practice
acts prior to applying semirigid tape.

Applying cast tape requires several pieces of equip-
ment: gloves, taping scissors, water, self-adherent wrap,
stockinet, or padding material. Position the patient on
the taping table or bench.

Generally, cast tape is applied over stockinet and
soft cast padding, Gore-Tex padding, or self-adherent
wrap. Apply the cast tape over one layer of stockinet
placed directly on the skin and covered with two to
three layers of soft cast padding material. This tech-
nique is commonly used with rigid tape techniques that
require extended periods of wear. Protect the padding
material under the cast tape from excessive moisture
to prevent skin maceration and itching. An alterna-
tive to use with rigid tape is a Gore-Tex cast padding,
which repels water, allowing any type of water activity,
including bathing. Moisture underneath the cast tape
evaporates, and the skin dries completely. In the ath-
letic setting, apply three to four layers of self-adherent
wrap underneath semirigid cast tape to allow reuse of
the cast on removal.

Applying semirigid cast tape requires experience and
skill (see Fig. 11-17). The following recommendations
apply to cast tape techniques:

* Wear examination or surgical gloves coated with
petroleum jelly or silicone to protect the hands
from tape resin and to prevent the tape from
adhering to the gloves during application.

* Open the sealed foil pouch and remove the roll
of tape. Most rigid and semirigid tapes require
immersion in water of 70° to 75°F to begin the
chemical reaction. Firmly squeeze the roll three
times while submerged. Approximately 3—5 min-
utes is allowed to apply, mold, and shape the tape
before setting occurs.

* Apply the tape in a spiral or circular pattern with
slight roll tension.

* Overlap each layer by /5% of the width of the
tape. The number of layers applied will determine
the amount of support.

Chapter 1 | Tapes, Wraps, Braces,and Pads 13

* Avoid gaps, wrinkles, inconsistent roll tension, and
direct contact of the tape with the skin to lessen
irritation.

* Use taping scissors to make partial cuts in the
material to fit the contours of the body. Pad bony
prominences to lessen the occurrence of irritation.

¢ Place the last 8—12 inches of tape on the body
without roll tension. Smooth and mold the tape to
the body part with the hands to achieve adhesion
of the layers.

* Approximately 10—15 minutes after removal of the
tape from its pouch, curing is complete.

DETAILS

Use cast tape of 1inch width by 4 yard length on the toes and
fingers; 2 inch width by 4 yard length on the foot, ankle, forearm,
wrist, and hand; 3 inch width by 4 yard length on the ankle, lower
leg, upper arm, elbow, and forearm; 4 inch width by 4 yard length
on the ankle, lower leg, knee, thigh, hip/pelvis, shoulder, upper
arm, elbow, chest/abdomen, and spine; and 5 inch width by

4yard length on the ankle, knee, thigh, hip/pelvis, shoulder, chest/
abdomen, and spine.
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Removing Tape
Removing tape can cause injury to the patient and
should be performed in a controlled manner.

Non-Flastic and Elastic

There are several ways to remove non-elastic and elastic

tapes (Fig. 1-5).

* Manually, remove the skin from the tape in a
direct line with the body.”

One hand grasps the tape and pulls it across the
skin while the other hand pulls the skin in the
opposite direction (see Fig. 1-5A). Do not rip
the tape from the skin.

* Tape removal solvents in spray or liquid forms
work as well.

Apply the solvent between the skin and tape to
dissolve the adhesive (see Fig. 1-5B).
Thoroughly wash the area and monitor for possi-
ble skin reactions to the chemicals.

* Taping scissors and cutting tools used for removal
allow patients to perform the task themselves.
Taping scissors are designed with a blunt end to
reach under the tape and reduce the chance of
damage to the skin’ (see Fig. 1-5C). Tape cutters
are molded plastic tools with a single-edged metal
blade located at the end (see Fig. 1-5D). These
tools fit into the hand and also have a blunt end.
Purchase replacement blades for tape cutters as

needed.
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Fig. 1-5 A Removing skin from tape. B Liquid tape removal solvent. € Taping scissors. (Top) Single ring. (Middle) Double ring. (Bottom) Heavy duty. D Tape cutters.

To remove tape, slip the blunt end of the scissors
or cutter under the tape and cut in a proximal-
to-distal direction away from the body. Keep
the scissors or cutter parallel to the skin, follow-
ing the contour of the body and avoiding bony
prominences (see Fig. 1-5E).

E Removing tape with cutters. F Cast saw.

Cast

Remove semirigid cast tape with taping scissors or a cast
saw and spreaders or by unwrapping. Rigid tape requires
the use of a cast saw, cast spreaders, and scissors (see Fig.
1-5F). Guidelines for cast saw use can be found else-
where. Exercise care when operating a cast saw.
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Fig. 1-6 A lariety of elastic wraps. B Variety of elastic sleeves. C Variety of self-adherent wrap. D Cloth wrap. (Left) Individual wrap. (Right) Roll

|

Clinical Application Question 1
During football practice, several players begin to complain
of a burning sensation over the posterior heel area. Prior
to practice, you applied a preventive taping technique to
their ankles. You remove the tape and discover irritation of
the skin over the posterior heel of each player.
m Question: How can you treat and prevent skin

irritation?

o

...IF/THEN...
IF the scissors or cutter cannot be easily placed between
the tape and skin, THEN apply a skin lubricant to the
blunt end of the scissors or cutter to assist in cutting the
tape in tight areas.

WRAPS

Wraps are used for a variety of purposes and can be
reused for multiple applications. Similar to tapes, many

different types of wraps are available; their use should be
based on the objective of the technique.

Types

Wraps, similar to tape, can be divided into three basic
types: elastic, self-adherent, and cloth (Fig. 1-6).

Elastic

Elastic wraps allow for adjustments of compression
during application. These wraps also conform well to
body contours, providing multidirectional compres-
sion. Use Velcro fasteners, metal clips, or tape to anchor
the wraps. Wash and dry elastic wraps after each use
and reuse them. Similar to elastic wraps, elastic sleeves
provide compression to the extremities. No additional
anchor is required. Elastic wraps are made of cotton,
rubber latex, or nylon in white and tan provided in 2,
3, 4, and 6 inch widths by 5 yard length and in 4 and
6 inch widths by 10 yard length (see Fig. 1-6A). The

sleeves are made of cotton and rubber latex in 2, 215,
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3, 3%, 4, 5, 6, 7, and 8 inch widths by 11 yard length
(see Fig. 1-6B).

Self-Adherent

Self-adherent wraps have elastic properties and the abil-
ity to adhere to themselves without irritation to hair or
skin. These wraps come in a variety of colors and tear
manually. Self-adherent wraps conform to body con-
tours easily and provide adjustable compression. The
wraps are intended for single use. Made of elastic yarn,
they are available in 1, 12, 2, 2%, 3, 4, and 6 inch
widths by 6 yard length (see Fig. 1-6C).

Cloth

Cloth wraps, referred to as ankle wraps, are made of
strong cotton weaves in a 2 inch width by 36 or 72 yard
length roll. Cut individual wraps in 72-96 inch lengths
from the roll (see Fig. 1-6D). Use cloth wraps in a pro-
phylactic manner to prevent medial and lateral ankle
sprains. The wraps provide mild support. Wash and dry

cloth wraps after each use and reuse.

Objectives of Wrapping
Use wrapping techniques to:

* Provide compression to reduce effusion and swell-
ing when treating and rehabilitating injuries

* Provide support and reduce range of motion when
preventing, treating, and rehabilitating injuries

* Secure pads when preventing and treating injuries

* Secure dressings when treating wounds

Recommendations for Wrap
Application

The following recommendations apply generally to all
wrapping techniques.

Preparation of the Patient

The objective of the wrapping technique will deter-
mine the position of the patient. For example, when
applying a wrap over a muscular area, have the patient
sustain muscular contraction during the technique to
lessen the chance of constriction. To provide support
and reduction in range of motion, position the joint in
the range of motion in which the joint will be stabilized.
Because wraps do not possess adhesive properties, wraps
may be applied directly to the skin or, for cloth wraps,
over socks.

After determining the technique objective and posi-
tioning the patient, choose the appropriate type of
wrap.

Application of Elastic Wraps

Elastic wraps have the potential to cause injury and
should be used with care. Improper application can
cause impairment in circulation, abnormal accumula-
tion of swelling or effusion, or irritation of the skin. Use
these recommendations for assistance when applying
elastic wraps.

* Apply elastic wraps with firm, constant tension.

* Overlap each successive turn of the wrap by 12
its width while being careful to eliminate gaps,
wrinkles, and inconsistent roll tension, which may
cause skin irritation.

* Apply compression wrap techniques in a distal-to-
proximal sequence to assist in venous return (see
Fig. 3-17). Never cover the distal aspects of the
extremities with the wrap. Keep the tips of the fin-
gers and toes visible and monitor for impairment
of circulation.

* Anchor elastic wraps with Velcro fasteners, metal
clips, or non-elastic or elastic tapes.

* Place the end of the wrap and anchor on the
dorsal or anterior aspect of the body part for com-
fort and easy removal.

Detailed elastic wrap application techniques are pre-
sented in individual chapters.

DETAILS

Use elastic wraps of 2 inch width by 5 yard length on the foot,
toes, wrist, hand, and fingers; 3 inch width by 5 yard length on
the foot, ankle, wrist, and hand; 4 inch width by 5 yard length
on the foot, ankle, lower leg, upper arm, elbow, forearm, and
wrist; 6 inch width by 5 yard length on the lower leg, knee,
thigh, shoulder, upper arm, elbow, and chest/abdomen;
4inch width by 10 yard length on the knee, thigh, hip/pelvis,
shoulder, chest/abdomen, and spine; and 6 inch width by

10 yard length on the knee, hip/pelvis, shoulder, chest/
abdomen, and spine.

Migration, slippage, or bunching of the elastic wrap
may lessen the effectiveness of the technique (Fig. 1-7).
To prevent this from occurring, use one of several
methods.

* Apply adherent tape spray to the area prior to
applying the wrap.
* Placing non-elastic or elastic tape strip(s) directly
on the skin under the wrap is also possible.
Tear a 6-8 inch piece of tape and double the
strip onto itself, leaving the adhesive mass
exposed on both sides.
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Place the strip(s) in a longitudinal position
directly on the skin and then apply the wrap (see
Fig. 1-7A).

* Adjusting anchors may also lessen migration,
slippage, and bunching. Begin the wrapping
technique by placing the loose end of the wrap on
the skin.

When applying the first wrap or turn around the
body part, fold the loose end over by ¥5-V% of the
wrap’s width (see Fig. 1-7B).

When applying the next wrap or turn, cover the
folded end and continue with the technique (see
Fig. 1-7C).

* Another method involves placing an elastic tape
anchor directly on the skin.

When the wrapping technique is completed,
apply the anchor partially on the wrap and par-
tially on the skin in an overlapping manner (see

Fig. 1-7D).

Fig. 1-7

To fit different areas of the body, cut different lengths
of elastic sleeves from a roll. Apply the elastic sleeve
directly to the skin by simply pulling the sleeve onto the
extremity (see Fig. 6-16). Use the sleeves during ath-
letic, work, and casual activities.

[

...IF/THEN...
IF an elastic wrap loses its stretch characteristics and fails
to conform to body contours, which is common with
repeated use and cleaning, THEN use the elastic wrap
only during treatment to anchor an ice bag to a body
part.

Application of Self-Adherent Wraps

Self-adherent wrap is manufactured on a roll and is
applied with the same technique as elastic tape. The
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wrap has similar uses as elastic tape and wraps. In many
taping techniques, the wrap may be used in place of
pre-wrap to provide protection from irritation and
additional support to a joint.

* Apply the wrap with firm and consistent tension,
following body contours.

* Anchoring does not require fasteners, clips, or
additional tape, an advantage of the wrap.

* Avoid gaps, wrinkles, and inconsistent roll tension.

The use of self-adherent wrap is discussed further in
individual chapters.

DETAILS

Use self-adherent wrap in 1inch width by 6 yard length on the
toes and fingers; 1%2 and 2 inch widths by 6 yard length on the
foot, ankle, wrist, and hand; 23 and 3 inch widths by 6 yard
length on the foot, ankle, lower leg, upper arm, elbow, forearm,
and wrist; 4 inch width by 6 yard length on the lower leg, knee,
thigh, upper arm, elbow, and forearm; and 6 inch width by 6 yard
length on the knee, thigh, hip/pelvis, shoulder, chest/abdomen,
and spine.

Application of Cloth Wraps

Use cloth wraps to provide support to the ankle. Apply
a cloth wrap over a sock (see Fig. 4-14). Place thin
foam pads over high-friction areas under the wrap to
reduce irritation. Apply these wraps with firm, constant
tension and keep constant pressure on the wrap as it is
passed between the hands.

Removal of Wraps

Remove elastic and cloth wraps by unwrapping the
material after use. Use taping scissors to cut tape
anchors. Remove an elastic sleeve by pulling it off
the extremity in a distal direction. Use taping scis-
sors or tape cutters to remove self-adherent wraps.
Wash and dry elastic and cloth wraps after each use
and reuse.

.Clinical Application Question 2

A professor at the local university participating in an
intramural basketball league on campus sustains a
first-degree inversion sprain of the left ankle. He is
taken to the athletic training facility for treatment. After
applying an ice bag, you decide to use a wrap to provide
compression to reduce effusion and swelling.

m Question: What type of wrap can you use?

]

...IF/THEN...
IF small amounts of non-elastic and/or elastic tape,
pre-wrap, and/or self-adherent wrap are left on rolls,
THEN collect the unused rolls in a box; soccer athletes
use the tape to anchor shin guards; others use the
pre-wrap and self-adherent wrap to tie their hair up;
and some use tape and wrap cores to construct heel
lifts (see Fig. 6-11) and tear drop thumb spica supports
(see Fig. 11-14).

BRACES

Advances in the research and development of bracing
techniques provide an opportunity to select among a
variety of types. Braces are designed to be used for spe-
cific injuries and conditions and are available for the
majority of body areas and joints.

Types

Braces can be classified according to their fit, purpose,
and body area design (Fig. 1-8).

Fit

The fit of a brace refers to the sizing and manufactur-
ing, either off-the-shelf or custom-made. Off-the-shelf
braces come in predetermined sizes, such as small,
medium, large, and extra large (see Fig. 1-8A). Off-
the-shelf braces are ready to use upon purchase and
are generally less expensive than custom-made designs.
Although braces are manufactured in predetermined
sizes, many companies provide circumference measure-
ments of body areas on the package to assist in proper
fitting. Most off-the-shelf braces allow for small size
adjustments during wear.

Custom-made braces are fitted and manufactured
for specific patients. Manufacturer representatives or
orthopedic technicians typically perform the fitting
procedures prior to construction of the braces (see
Fig. 1-8B). The type of injury, surgical procedure, and
rehabilitation, as well as the limb girth, height, weight,
and sport/occupation of the patient, often determine
which model of brace to purchase. Because the braces
are custom-fitted, increases in muscular girth from
the development of strength or length of bones from
growth periods may need to be considered.

Purpose

Braces are used for dynamic purposes and can be
grouped as prophylactic, functional, and rehabilitative.®
A prophylactic brace is designed to protect an unin-
jured joint and the surrounding soft tissue structures.



Chapter 1 | Tapes, Wraps, Braces,and Pads 19

Fig. 1-8 A (Left) Viariety of off-the-shelf lower extremity braces. (Right) Variety of off-the-shelf upper extremity braces. B Custom-made braces. (Left) Elbow. (Right) Knee.
C Variety of prophylactic ankle braces. D Rehabilitative elbow brace. E Variety of functional ACL knee braces.

Use ankle braces, for example, as alternatives to ankle
taping to protect against abnormal ranges of motion’
(see Fig. 1-8C).

A rehabilitative brace is used to provide immobiliza-
tion following a surgical procedure. Many designs allow
for control of range of motion for the patient through
the use of adjustable hinges. An example is the use
of hinged elbow braces for the progression of passive
and active flexion and extension during rehabilitation

following ulnar collateral ligament reconstruction (see
Fig. 1-8D).

Functional braces are used to provide support and
protection for existing injuries or postsurgical repairs
or reconstructions.® Use off-the-shelf and custom-made
brace designs, for example, to reduce anterior trans-
lation of the tibia on the femur to protect an injured
anterior cruciate ligament (ACL) or ACL graft follow-
ing reconstruction'® (see Fig. 1-8E).
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Body Area

Braces are designed to provide compression, protection,
support, and limitations in range of motion for specific
areas of the body. For example:

* Orthotics are used for many foot injuries and
conditions.
* Braces commonly referred to as walking boots
provide immobilization and control of range of
motion for foot and ankle fractures and sprains.
Night splints are used as nocturnal braces to assist
in the treatment of plantar fasciitis by keeping the
foot in dorsiflexion.
Prophylactic, functional, and rehabilitative braces
for the ankle in lace-up, semirigid, air/gel bladder,
and wrap designs provide support and limit range
of motion.
Neoprene sleeves, rubber material commonly
coated with elastic nylon, provide compression
and support of muscular strains for the lower leg.
Braces for the knee are available in prophylactic,
functional, and rehabilitative designs.
Neoprene sleeves and shorts support muscular
strains of the thigh and hip/pelvis.
Functional braces worn on the body or attached to
football shoulder pads can reduce range of motion
with glenohumeral instabilities and rotator cuff
pathologies.
Functional braces are used to lessen medial and
lateral stresses and range of motion with ligamen-
tous injuries in the elbow. Rehabilitative elbow
braces are used for postsurgical conditions.
Wrrist braces made of neoprene or semirigid mate-
rials are available in prophylactic, functional, and
rehabilitative designs.
Braces for the hand and fingers can provide immo-
bilization, support, and compression.
Functional and rehabilitative braces for the chest/
abdomen and spine can provide support and immo-
bilization for a variety of injuries and conditions.

[lustrations and further discussions of these and
other braces are found in subsequent chapters.

Braces are constructed from a variety of materials.
The materials used vary as much as the types of braces.
Many braces are constructed from tempered and air-
craft aluminums and carbon composites. Other braces
use semirigid plastic, layered nylon, polyester Lycra, and
air and gel bladders. Neoprene, porous nylon, and poly-
ester materials are also used in many brace designs.

Objectives of Bracing

Use bracing techniques to:

* Provide support and protection when preventing
injuries

* Provide support and protection when treating and
rehabilitating existing injuries

* Provide compression to reduce effusion and swell-
ing when treating and rehabilitating injuries

* Provide control of range of motion when treating
and rehabilitating injuries

Recommendations for Brace
Application

Braces are designed to provide compression, support,
and protection for the patient during sport, work, and
casual activities. The following recommendations will
assist in achieving these objectives. Keep in mind that
new braces are similar to footwear in that a few days of
wear are required for a break-in period.

Preparation of the Patient

Clean and dry the skin of the patient for brace applica-
tion. The position of the patient is determined by the
type of brace worn. For example, place the patient in a
seated position to apply an ankle brace and in a stand-
ing position to apply a shoulder brace.

Application of Braces

When purchased, each brace will have specific instruc-
tions for application. For proper application and fit,
follow the step-by-step procedure carefully. Deviation
from the steps may cause injury to the patient. One
advantage of bracing techniques is that it is possible to
teach the patient the application procedure, which will
lessen the time required for health care professionals to
assist. Several brace designs allow for adjustments in
the outer shell or frame, straps, inner pads, and hinges
to achieve proper fit. Follow manufacturer guidelines
when performing any adjustments to the brace.

Brace migration is a common problem that may
occur even with proper fit. The easiest method to cor-
rect migration is to stop the activity and reapply the
brace in the step-by-step procedure. Using a neoprene
sleeve under the brace can also help lessen migration.
However, the additional girth of the sleeve may affect
the original fitting measurements of the brace. Applying
adherent tape spray over the body area that makes con-
tact with the brace can also lessen migration. If adher-
ent tape spray is used, monitor brace straps for damage
from the adherent and chemical components in the
spray. This disadvantage of bracing (migration) is also
one of its advantages; bracing allows for adjustability
and reuse.

Intercollegiate and high school athletic associations
provide rules governing the use of braces in practices and
competitions. The National Collegiate Athletic Associ-
ation (NCAA)" and the National Federation of State
High School Associations (NFHS)' allow braces to be



worn if no metal or nonpliable substance is exposed. If
a metal or nonpliable substance is exposed, closed-cell,
slow-recovery foam or similar material of at least ¥2 inch
thickness must cover the areas. Padded covers for many
braces may be purchased through the manufacturer. For
a more comprehensive discussion of NCAA and NFHS
rules, see Chapter 13.

Removal of Braces

The majority of braces can be removed by the patient
after use. Release the straps and lift the brace from the
body part. Several braces, such as shoulder instability
designs and designs attached directly to the skin with
tape, do require assistance.

Care of Braces

Clean braces and allow them to dry in a well-ventilated
area between use. Clean and inspect braces regularly.
Rinse the frames and hinges of rigid braces with clean,
fresh water, then drain and air-dry them. Hinge lubrica-
tion is typically not required. If lubrication is needed, use
a dry lubricant such as Teflon spray. Hand wash straps
and frame liners in cold water with mild detergent, then
rinse and air-dry. Wash neoprene and other soft brace
materials in cold water with mild detergent, rinse, and
air-dry. Do not heat straps, liners, or neoprene materials
in a dryer. Monitor hinge screws and movable parts for
loosening and excessive wear. Replacement straps and
frame liners are available for many brace designs.

|

Clinical Application Question 3
A metal fabricator returns to work following surgery and
rehabilitation of the right knee. The surgeon has placed
her in a custom-made functional knee brace for all work
activities. During the past week in the afternoons, the
brace gradually migrates distally.
m Question: What can you do to prevent the migration?

]

...IF/THEN...
IF a brace is no longer needed by a patient to provide
protection, support, and/or immobilization, THEN wash
and retain the brace for use in the future or use for spare
parts as recommended by the manufacturer.

PADS

Pads are used to provide protection from injury or fur-
ther injury for the patient. Many sports require padding
during play. Padding techniques range from a simple
piece of felt or foam to advanced protective gear such as

a football helmet.
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Types

Pads are categorized into two basic types: pads made
of soft, low-density materials and those of hard, high-
density materials® (Fig. 1-9). Soft, low-density materi-
als are light and comfortable on the body because of the
presence of air in the material. These materials protect
the patient from impact forces only at low-intensity
levels. By contrast, hard, high-density materials are less
comfortable on the body but protect the patient from
forces at high-impact levels. These materials have the

Fig. 1-9 A Variety of soft, low-density pads. B Variety of hard, high-density pads.
C Variety of pre-cut and pre-formed pads.
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ability to absorb energy through deformation, resulting
in less force at the area of impact.

Soft, Low-Density Pads

Soft, low-density materials used by health care profes-
sionals include cotton, gauze, moleskin, felt, foam, and
viscoelastic polymers. These materials come in a vari-
ety of lengths, widths, and thicknesses (see Fig. 1-9A).
Cotton is found in most facilities and is used to provide
a mild padding effect.” Apply gauze in various thick-
nesses to lessen friction or impact forces. Use adhesive
gauze material in 2, 4, and 6 inch widths and 2 and
10 yard lengths to lessen friction, cover wound dress-
ings, and attach pads to the body. Moleskin is available
in heavyweight and lightweight elastic and non-elastic
designs in 1, 1%, 2, 3,7, 9, and 12 inch widths by 1, 4,
5, and 25 yard lengths. Use the material on high-friction
areas to lessen the chance of skin irritations. Moleskin
may also be used with many taping techniques to pro-
vide additional support. Made from matted wool and
rayon fibers, felt comes in thicknesses of Y, ¥, %, and
V5 inch sheets and 36-108 inch rolls. Many types are
available, with and without an adhesive backing, to
provide support, protection, and compression. Felt has
absorbent properties that allow the material to remain
in place during activity.

Foam is available in thicknesses of ', %, 35, Y,
5%, %, and 1 inch sheets and 36-108 inch rolls, with
and without an adhesive backing. Foam is perhaps
the most widely used material for padding. Foam
material that allows air to transfer from cell to cell is
referred to as open-cell foam. These foams deform
or compress quickly as stress is applied, providing
minimal shock-absorbing qualities.® Open-cell foam
is commonly used as a liner in the construction of
custom-made pads. Closed-cell foam does not allow
transfer of air from cell to cell. These foams are not as
comfortable on the body, but the material regains its
original shape quickly following impact. Closed-cell
foams provide less cushioning at low levels of impact
than at high levels of impact.® Manufacturers com-
bine both open- and closed-cell foams in the con-
struction of various pads. These padding techniques
will be discussed in Chapter 13.

Thermomoldable foams are materials that allow
custom-fitting to the patient for protection. The
material is available in sheets of %, Y%, 3, Y2, and %
inch thicknesses. Heat the material first in a conven-
tional oven and then fit to a body part. After cool-
ing, the material retains its shape and can be reheated
and remolded if necessary. These foams can be used
anywhere on the body, especially as outer padding of
rigid casts.

Viscoelastic polymers, used in the design of inner
soles, protect against pressure and friction forces. Some
of these insoles have an adhesive backing to reduce
migration during activity. Use viscoelastic polymers to
prevent and treat a variety of injuries and conditions.

Hard, High-Density Pads

Hard, high-density pads are constructed from polycar-
bonate, plastic, thermoplastic, and casting materials (see
Fig. 1-9B). Polycarbonate materials are used in many
helmet designs for construction of the outer shell. Off-
the-shelf padding designs, such as shoulder pads, use
high-density plastics for the outer shell. All of these
materials are available in off-the-shelf designs or can be
used for custom-made padding techniques.

For custom-made pads, purchase thermoplastic
materials made from plastic or rubber with varying
amounts of conformability and resistance in thicknesses
of Vs, %2, 8, and % inch sheets. Heat these materials
at temperatures ranging from 150° to 170°F for 35 sec-
onds to 1 minute for the materials to become pliable
for molding to the body part. Use heating sources
such as water, a conventional or microwave oven, or
a heat gun. The most commonly used source of heat
is a hydrocollator. Professionals have between 1 and
5 minutes to mold and shape the material before the
thermoplastic cools and becomes rigid. The materials
used in the manufacturing process and the material’s
thickness will affect heating and molding times. Use
thermoplastics to protect, support, and splint multiple
areas of the body.

Casting materials made from fiberglass or plaster can
also be used to protect, support, and splint various areas
of the body. Fiberglass material is preferred over plaster
by most health care professionals because of the ease of
use and less clean-up time required.

Many soft, low-density and hard, high-density pads
come in off-the-shelf designs. Moleskin, felt, foam,
viscoelastic polymers, and thermoplastic materials
are available in pre-cut and pre-formed designs (see
Fig. 1-9C). For example, moleskin plantar fascia and
turf toe straps, felt heel lifts and arch pads, foam blis-
ter and corn pads, viscoelastic polymer orthotics, and
thermoplastic thumb spica and wrist cock-up splints are
available from manufacturers in a variety of sizes and
thicknesses. These pre-cut and pre-formed materials
can lessen application and fabrication time and perhaps
eliminate wasted materials.

Resilience

The resilience of soft and hard materials will determine
their ability to withstand impact forces.® Following



impact, highly resilient materials regain their shape.
Use these materials over body areas that receive frequent
impact. Slow-recovery, nonresilient materials provide
optimal protection and are usable over body areas that
receive sporadic impact.

Objectives of Padding

Use padding techniques to:

* Provide support and protection when preventing
injuries

* Provide support and protection when treating and
rehabilitating existing injuries

* Provide compression to reduce effusion and swell-
ing when treating and rehabilitating injuries

Recommendations for Pad
Application

The following recommendations will assist in applying
padding techniques.

Preparation of the Patient

Because most padding techniques require tapes and/
or wraps to secure pads to the body, preparation of
the patient should follow the guidelines for taping and
wrapping applications.

Application of Pads

Off-the-shelf and custom-made pads may be attached
to the body with a variety of methods. The three tech-
niques discussed briefly here are covered in more detail
in later chapters. When tape is used, pads are placed
over pre-wrap or self-adherent wrap. Elastic tape is used
to anchor the pad to the body part in a circular or spiral
pattern (see Fig. 9-12). Non-elastic tape may be applied
loosely around the pad as an anchor. Elastic wraps are
also used to apply pads (see Fig. 8-14). The size of the
pad and body part involved will determine the width
and length of the wrap. Elastic tape is used to anchor
the wrap. With some techniques, apply pads directly
to the skin (see Fig. 8-10). The use of adherent tape
spray and heavyweight elastic tape lessens migration or
slippage of the pad during activity. Exercise care with
applying tape directly to the skin daily as allergic reac-
tions and trauma to the skin can occur.

Custom-Made Pads

Custom-made pad designs may be constructed for a
variety of body areas. Begin the designs with a paper
pattern to avoid wasting materials (Fig. 1-10).
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Some manufacturers include paper patterns with
the materials to assist with construction. Pads may also
be designed by outlining the body part directly on the
material, then cutting the material with taping scissors.
For example, position a patient on a piece of felt or
foam to outline the foot.

Construction of a custom-made thermoplastic
pad requires several types of materials and equipment
(Fig. 1-11). Select the appropriate thermoplastic mate-
rial based on conformability, resistance, and thickness.
Use soft, low-density foam to line the inside of the pad.
Additional equipment includes taping scissors, a heat-
ing source, 1 inch or 1% inch non-elastic tape, 2 inch
or 3 inch elastic tape, an elastic wrap, % inch or ¥2 inch
felt, and rubber cement.

]

...IF/THEN...
IF mistakes are made in the design and/or
construction of custom-made, thermoplastic material
pads, causing an irregular fit, THEN save the materials
in order to use them again, potentially in the design of
another pad.

Mandatory Padding
The NCAA'" and NFHS' have rules that govern the

use of mandatory injury prevention and injury pro-
tection padding for practices and competitions. Sports
that require the use of mandatory protective equip-
ment include baseball, fencing, field hockey, football,
ice hockey, lacrosse, rifle, soccer, skiing, softball, track
and field (padding on pole vault box), water polo, and
wrestling. Currently, basketball, gymnastics, swim-
ming and diving, and volleyball do not have rules
regarding mandatory protective equipment. Chap-
ter 13 provides a more in-depth examination of pro-
tective equipment.

Rules'"'? governing protective pads prohibit the use
of fiberglass, plaster, metal, or other nonpliable materi-
als unless they are covered by closed-cell, slow-recovery
foam or similar material of at least %2 inch thickness.
Moreover, these hard, unyielding materials may be
used to protect an existing injury only. Written veri-
fication from a physician may be required. Protective
pads cannot create a hazard for the athlete or his or her
opponent. The on-site referee or official has the author-
ity to judge whether the protective pad is allowed for
use in competition. Seek out the referee or ofhicial prior
to the start of the competition to obtain approval of the
pad. That way, if the pad is found unacceptable, there is
time available to make the necessary changes before the
competition.
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MIZAB  Cover the area to be padded with paper
(see Fig. 1-10A).

Fig. 1-10A
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MIAPH  Draw, cut, and shape the pattern based
on the objectives of the technique (see
Fig. 1-108).

Fig.1-10B

MIIEH  Lay the paper on the padding material
and outline the pattern with a felt tip pen
(see Fig. 1-10C).
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MIEAH  Cuta piece of ¥4 inch or ¥4 inch felt
slightly larger than the injured area
(see Fig. 1-11A).
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Attach the felt directly to the skin over
the injured area with a strip of non-elastic
tape (see Fig. 1-11B).

If no paper pattern is available, con-
struct the design of the pad. Using the
paper pattern, cut a piece of thermoplas-
tic material. With partial heating of the
material, cutting is made easier. Heat the
material following the manufacturer’s
instructions. If using water as the heating
source, remove the material when heated
and place it on a towel to remove excess
water.

Apply the pliable thermoplastic material
to the body part over the felt pad and
lightly mold the material around the
contours and felt pad with the hands
(see Fig. 1-11C).

Steps Cont.
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Apply an elastic wrap in a circular or spiral
pattern over the body part and thermo-
plastic material to assist with molding
(see Fig. 1-11D).

Continue to mold the material to the
body with the hands (see Fig. 1-11E).

Pay attention to the recommended
amount of time available before the
material cools. Apply an ice bag or
pack over the material to decrease the
cooling time.

After the material cools, carefully remove
the elastic wrap. Inspect the thermoplas-
tic material to ensure proper shape and
contour before removing. Use a felt tip
pen to mark on the material any areas
that require trimming (see Fig. 1-11F).

Fig.1-11D

Fig. 1-11E

Fig. 1-11F



STEP 7:

STEP 8:

STEP 9:

Steps Cont.

Remove the thermoplastic material and
felt from the body part. Trim the material
with taping scissors to remove sharp
edges (see Fig. 1-11G). Place the material
once again on the body part to make
certain of the fit. Additional trimming
may be necessary.

Completely dry the inside surface of the
thermoplastic material. Place the thermo-
plastic material on soft, low-density foam
and outline an area Y2 inch larger than the
material (see Fig. 1-11H). Cut the piece

of foam.

If using adhesive foam, remove the back-
ing and attach the foam to the inside
surface of the thermoplastic material.
Otherwise, apply rubber cement or
another non-toxic cement on the inside
surface of the thermoplastic material and
on the foam side that will be in contact
with the material. When the cement

is ready, attach the foam to the inside
surface of the material (see Fig. 1-111).
The foam should extend %2 inch from
each side of the thermoplastic material.
This extra padding prevents irritation and
possible injury from the semirigid ther-
moplastic material.
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Fig.1-11G

Fig.1-11H

Fig. 1-111
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28  PartOne | Introduction

Use taping scissors to cut the foam away
from the raised area shaped by the felt
pad (see Fig. 1-11J). This raised area will
disperse the impact force away from the
injured area to the outer edges of the
pad, preventing further damage.

Cut strips of elastic tape to line the edges
of the pad. Place strips on the top edges
of the pad in a square pattern, then on
the bottom edges (see Fig. 1-11K).

The tape strips should be applied on

the thermoplastic material and extend
beyond the foam by at least ¥4 inch (see
Fig. 1-11L). Use the fingers to adhere the
top and bottom tape strips together.

Fig. 1-11)

Fig. 1-11K

Fig. 1-11L



Trim the edges of the tape around the
pad to provide a uniform edge, leaving
enough of the tape to maintain adher-
ence (see Fig. 1-11M). The elastic tape
prevents separation of the foam from
the thermoplastic material following
repeated use.
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Fig. 1-11 M

Removal of Pads

The removal of mandatory protective equipment is
typically done by the athlete following use, although
custom-made pads secured to the body part with tape
or an elastic wrap may require assistance for removal.
Use taping scissors or tape cutters to cut pads secured
with tape. Unwrap elastic wraps and reuse them.
Remove pads applied directly to the skin with tape as
described earlier. Moleskin adheres to the skin more
tightly than other materials, especially when used on
weight-bearing surfaces of the body. Use particular
caution when removing moleskin from the plantar sur-
faces of the feet. Remove moleskin in the same manner
as tape. Using a tape removal solvent may prove helpful.

o
Clinical Application Question 4
The starting right offensive tackle on your football team has
a second-degree ulnar collateral ligament sprain of the
left thumb. Your team physician will allow him to return to
play if the player is placed in a semirigid thumb spica cast.
m Question: What should you do to meet NCAA and
NFHS rules?

STICKING POINTS

This information focuses on “what not to do” or “things
to watch out for” when applying taping, wrapping,
bracing, and padding techniques. Use these pointers to
avoid common mistakes.

Tapes

* Always overlap tape by V2 of the width to avoid
gaps and inconsistent layering.

Gaps between strips of tape can pinch the under-
lying skin and result in a blister or laceration.
These wounds are referred to as tape cuts.
Inconsistent layering can allow the underlying
skin to bulge through the tape and cause a blister
or laceration. Generally, the application of at
least two layers of tape is sufficient.

* Avoid wrinkles in the layer of tape that is applied
next to the skin.

Wrinkles in the tape can increase the amount of
tension over a small area of the skin and result in
a blister or laceration.

* When applying tape, focus attention on the cor-
rect angles of application.

Application angles must follow the contours of
the body to prevent constriction of soft tissue or
abnormal restriction of range of motion.

* Continually monitor roll tension during
application. Students often ask, “How tight
does the tape need to be?” The finished tech-
nique should fit snugly to the body part and
be comfortable to the patient given the objec-
tives of the technique. For example, while the
correct application of the elbow hyperextension
taping technique will limit elbow extension,
the elastic tape anchor placed around the prox-
imal upper arm may cause mild constriction of

the biceps.
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Wraps

* Similar to tape, overlap wraps to avoid gaps and
inconsistent layering.

* Gaps or inconsistent layering can affect the
mechanical pressure over the injured area. As a
result, swelling or effusion can accumulate in these
areas, lessening the effectiveness of the technique.

Braces

* Closely follow the manufacturer’s instructions
when applying braces.
e omission or reversal of just one step in

the application process may alter the intended
purpose or fit of the brace. For example, improp-
erly applying a functional knee brace may allow
range of motion beyond the limits of the healing
process, possibly predisposing the patient to
further injury.

¢ Use caution when making adjustments or alter-
ations to braces.
Cutting or repositioning straps, applying tape
anchors, or trimming the brace shell may affect
the structural design of the brace. Consult the
brace manufacturer if questions arise.

Pads

* Use appropriate materials in the design and con-
struction of protective pads. Select the materials
based on the density, resiliency, and thickness.

Padding of the acromioclavicular (AC) joint
following a sprain or contusion requires several
types of materials. Construct the outer shell from
hard, high-density thermoplastic material and
line the inside of the pad with low-density foam.
Using only low-density foam will not provide
effective protection from high-impact forces.

As discussed in the chapter, evidence-based practice
(EBP) is a five step process undertaken to incorporate
the best evidence; expertise of the clinician; and patient
goals, values, and preferences into clinical decisions for
patients. Understanding and practicing with the steps
is necessary to effectively implement your findings into
clinical practice. Use this activity with your faculty
and clinical preceptor to develop the knowledge and
skills of EBP. At the conclusion of later chapters, “Evi-
dence-Based Practice” activities will present a clinical
case and provide the opportunity to further develop
your skills in the EBP process.

The steps of EBP are (1) developing clinically rel-
evant questions, (2) searching for the best evidence,
(3) evaluating and appraising the evidence, (4) imple-
menting the evidence into clinical practice with
patients, and (5) evaluating the effects of interventions
on patient outcomes.

Clinical Question

The first step in the EBP process is developing a rele-
vant clinical question in the PICO format to answer. At
the clinical site, closely observe the taping, wrapping,
bracing, and padding techniques used and applied to
the athlete and patient population. Ask yourself ques-
tions such as “Which technique is the most effective to
prevent inversion ankle sprains?” “Are neoprene knee
sleeves beneficial for meniscal tears?” “What is the best
way to protect an AC joint sprain?” or “How can I
provide support to the MCP joint of an athlete with

allergies to adhesive tape and neoprene?” Develop three
to five clinically relevant questions in the PICO format
using these examples or specific situations or ques-
tions at the clinical site. The questions must include
the patient population or problem, the intervention,
a comparison intervention (if relevant), and the clini-
cal outcome of interest. For example, “Do lateral strap
braces reduce pain in racquetball players with chronic
lateral epicondylitis?” Seek assistance from your fac-
ulty and clinical preceptor in the development of the
questions.

Searching for Evidence

Find the answer to the clinically relevant question by
searching for the best available evidence. Choose one of
the clinical questions formulated at the clinical site and
develop a search strategy with assistance of your faculty
and/or library staff. Based on the clinical question, the
strategy should include search terms, search limitations,
and electronic databases and online and print journals
to search. Using the clinical question example, “Do
lateral strap braces reduce pain in racquetball players
with chronic lateral epicondylitis?,” search terms could
include lateral epicondylitis, elbow strap braces, and
pain reduction. Search limitations could include ran-
domized controlled trials, age restrictions in study par-
ticipants to match your patient population, and studies
published in the last 3 to 5 years. Databases and jour-
nals are those most relevant and accessible to retrieve
quality evidence to answer the clinical question. Use



the strategy and perform the search. The results of the
search can be varied, producing numerous or limited
findings. And remember, evidence from expert opinion
or clinical experience occasionally guides clinical deci-
sions. Develop a list of retrieved citations, abstracts,
and articles and thoroughly review each to determine
those most relevant to the clinical question. After
this review, obtain full text articles of the studies and
reviews selected.

Evaluating the Evidence

A critical appraisal is needed to determine the value of
the evidence to clinical practice. Choose three studies
from the search and evaluate each with these ques-
tions, “Are the results of the study valid?” For exam-
ple, Were the patients randomized? Was the study
blinded? Was there a complete follow-up? “What are
the actual results?” For example, What was the treat-
ment effec? Were the results similar across studies?
What is the clinical and/or statistical significance of
the results? “Are the findings clinically relevant to my
patients?” For example, Were the study participants
similar to my patient population? Is the interven-
tion cost-effective? Will my patients benefit from the
intervention? Seck assistance from your faculty as this
step requires the most judgment and experience in
the EBP process. Prepare a summary of the answers
to the questions for each study. Synthesize the study
findings and appraisal to determine the implications
for clinical practice.

Implementing the Evidence

Following the appraisal, you must determine whether
and how the evidence is implemented into the clinical
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situation. Involve your faculty and clinical precep-
tor and critically examine and integrate the available
evidence, your clinical experience, and the patient
goals, values, and preferences to determine the clini-
cal course of action at the clinical site. For example, a
new taping, wrapping, bracing, or padding technique
is supported by evidence, but the subjects in the stud-
ies do not match your patient population for age and
physical conditioning; as a result, the new technique is
not implemented and other interventions are consid-
ered. In another clinical situation, a taping, wrapping,
bracing, or padding technique not previously stud-
ied continues to be used with patients based on the
past experiences of the clinician and successful patient
outcomes.

Evaluating the OQutcomes

The last step in the EBP process is evaluating the effects
of interventions on patient outcomes. For example,
how well did the EBP process work? Was the clinical
question answered? Did the search produce quality
evidence and was the evidence critically appraised?
Did the integration of the available evidence, clinician
expertise, and patient goals and preferences produce
a rational clinical decision? Did the clinical decision
result in successful outcomes for the patient(s)? What
was your experience with the EBP process? Use these
questions and develop others specific to the patient(s)
in the clinical site. Develop answers to each question,
evaluating your performance and the clinical out-
comes. Involve your faculty and clinical preceptor in
a discussion of the answers and how EBP can enhance
your skills for improved patient care.

WRAP-UP

¢ 'The best available evidence, clinician expertise, and
patient goals and values should guide clinical deci-
sions for patient care.

* Apply non-elastic, elastic, and cast tapes to support
and reduce range of motion, and secure wraps, pads,
and dressings.

* Tapes are torn manually or cut with taping scissors.

* Tapes are commonly applied directly to the skin
or over pre-wrap, self-adherent wrap, or cast
padding.

* Remove tape from the body manually or with taping
scissors or cutting tools.

¢ Use wraps to provide compression and support,
reduce range of motion, and secure pads and
dressings.

¢ Several methods may be used to prevent migration,
slippage, or bunching of wraps.

* Wraps are rolled onto the body and removed by
unwrapping or cutting.

* Off-the-shelf and custom-made braces provide
support, protection, and compression, and control
range of motion.

¢ Follow the manufacturer’s step-by-step procedures
when applying braces.

¢ Soft, low-density and hard, high-density pad-
ding materials provide support, protection, and
compression.

¢ Pads may be applied to the body in a variety of
methods.

* NCAA and NFHS rules mandate padding of all
exposed nonpliable materials for practices and
competitions.
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* Before applying tapes, wraps, braces, and pads, clean
and dry the skin of the patient, then position the
body part according to the technique objective.

* Opverlap tapes and wraps and avoid gaps, wrinkles,
and inconsistent roll tension during application.

WEB REFERENCES

Active Ankle Systems
http://www.activeankle.com
* 'This website is an online catalog for the brace

manufacturer and provides injury prevention and
care, fitting, and ordering information.

Andover
https://andoverhealthcare.com/sports-medicine
-products/

* This site provides information about a variety of
tapes and self-adherent wraps, presentations, and
demonstrations, as well as resources for college
professors and students.

Breg
http://www.breg.com
¢ 'This website is an online catalog for the manufac-

turer and provides sizing information on prophy-
lactic, rehabilitative, and functional braces.

BSN Medical
http://www.bsnmedical.com/
¢ 'This site allows you access to information on

tapes, wraps, braces, pads, and wound care
products.

DJO
http://www.djoglobal.com/
¢ 'This site is an online catalog for the manufac-

turer and provides research and development and
fitting information about prophylactic, rehabilita-
tive, and functional braces, and pads.

Hartmann
https://hartmann.info/en-US
¢ 'This website is an online catalog for the manu-

facturer and provides information about a variety
of tapes, wraps, braces, pads, and wound care
products.

Henry Schein
https://www.henryschein.com/us-en/medical
/default.aspx?did=medical&stay=1
¢ 'This site is an online catalog for sports medicine

products, including tapes, wraps, braces, and pads.

Johnson & Johnson
http://www.jnj.com/

* This site provides access to information on tapes,
wraps, pads, and wound care products and educa-
tional resources for patients and students.

Medco
http://www.medco-athletics.com/
¢ 'This website is an online catalog for sports medicine

products, including tapes, wraps, braces, and pads.

MedSpec

http://www.medspec.com

* This site is an online catalog for the brace man-
ufacturer and provides fitting and ordering
information.

Sports Health

http://www.sportshealth.com/

* 'This website is an online catalog for sports med-
icine products and provides fitting and order-
ing information and educational materials and
resources.

3M

http://www.3m.com

¢ This site provides access to information on tapes,
wraps, pads, and wound care products and educa-
tional materials and resources.

Ultra Ankle

http://www.ultraankle.com

* 'This website is an online catalog for the brace
manufacturer and provides fitting and ordering
information.

FURTHER READING

Additional Information on Evidence-Based Medicine

e Straus, SE, Glasziou, P, Richardson, WS, and
Haynes, RB: Evidence-Based Medicine: How to
Practice and Teach It, ed 4. Elsevier Churchill
Livingstone, Philadelphia, 2011.

* Greenhalgh, T: How to Read a Paper: The Basics
of Evidence-Based Medicine, ed 5. BMJ Books,
UK, 2014.

* Duke University Medical Center Library &
Archives, Evidence-Based Practice, http://guides
.mclibrary.duke.edu/ebm

Additional Information on Rating Scales

¢ Ebell, MH, Siwek, J, Weiss, BD, Woolf, SH,
Susman, J, Ewigman, B, and Bowman, M:
Strength of recommendation taxonomy (SORT):
A patient-centered approach to grading evidence
in the medical literature. Am Fam Physician
69:548-556, 2004.

¢ Jadad, AR, Cook, D], Jones, A, Klassen, TD,
Tugwell, P, Moher, M, and Moher, D: Methodol-
ogy and reports of systematic reviews and meta-
analyses. JAMA 280:278-280, 1998.

* Moher, D, Cook, D], Jadad, AR, Tugwell, B,
Moher, M, Jones, A, Pham, B, and Klassen, TP:
Assessing the quality of reports of randomized
trials: Implications for the conduct of meta-
analyses. Health Technol Assess 3:i—iv, 1999.

¢ Jadad, AR, Moher, D, and Klassen, TP: Guides
for reading and interpreting systematic reviews,
I1: How did the authors find the studies and assess



their quality? Arch Pediatr Adolesc Med 152:812—
817, 1998.

Additional Information on Outcomes Assessment

* Snyder, AR, Parsons, ] T, Valovich McLeod, TC,
Bay, RC, Michener, LA, and Sauers, EL: Using
disablement models and clinical outcomes assess-
ment to enable evidence-based athletic training
practice, part I: Disablement models. ] Athl Train
43:428-436, 2008.

* Valovich McLeod, TC, Snyder, AR, Parsons,

JT, Bay, RC, Michener, LA, and Sauers, EL: Using
disablement models and clinical outcomes assess-
ment to enable evidence-based athletic training
practice, part II: Clinical outcomes assessment.

J Athl Train 43:437-445, 2008.

Beam, JW, Buckley, B, Holcomb, W, and Ciocca,
M: National Athletic Trainers’ Association position
statement: Management of acute skin trauma. ] Athl
Train 51:1053-1070, 2016.
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LEARNING OBJECTIVES

1. Describe the ergonomic principles of an application
area for taping, wrapping, bracing, and padding.

2. Describe common program and structural consider-
ations in the design of an application area for taping,
wrapping, bracing, and padding.

3. Explain and demonstrate evidence-based practice to
select a location for an application area in a facility for
taping, wrapping, bracing, and padding.

In a health care facility, the space designated for taping,
wrapping, bracing, and padding techniques should
receive careful consideration. Whether the space is devel-
oped within new or existing structures, several design
aspects need to be addressed. In scholastic, intercollegiate,
and professional sport facilities, this space is commonly
referred to as the taping area. Other health care facili-
ties, such as clinics, typically do not have dedicated space
for a taping area because of a lower patient demand for
technique application. For our discussion, application
area will refer to the facility space dedicated to taping,
wrapping, bracing, and padding techniques.

The design of the application area should be based on
evidence-based practice, specifically ergonomic princi-
ples. Ergonomics is defined by Zabers Cyclopedic Medical
Dictionary (p. 837)" as “the science concerned with fitting
a job to a person’s anatomical, physiological, and psy-
chological characteristics in a way that enhances human
efficiency and well-being.” Health care professionals who

34

Facility Design for
Taping, Wrapping,
Bracing, and Padding

are responsible for applying taping, wrapping, bracing,
and padding techniques come in many different sizes
and shapes. Accordingly, spaces and tables should be
designed to accommodate these differences. The goal of
ergonomics is to provide an efficient, healthful, and safe
working environment. This goal can be achieved with
careful planning of new facility construction or existing
facility renovations.

Planning for new construction or renovation of a
facility’s application area should also direct thought to
current and future program needs as well as structural
considerations. Program needs, such as the number of
patients requiring daily technique application, available
time and staff, and long-range plans, will assist in decid-
ing on furniture and space. Application areas in scholas-
tic, intercollegiate, and professional sport facilities are
typically the most congested spaces, especially during
peak periods prior to practices and competitions. Appli-
cation areas in these facilities should be located close
to an entrance and exit for easy access. The time avail-
able to complete taping, wrapping, bracing, and pad-
ding techniques is often influenced by predetermined
practice, competition, and appointment schedules.
Note that adequate staffing of health care professionals
who are proficient in applying the techniques is also an
important consideration.

After determining current needs, attempt to make
long-range projections based on the organization’s stra-
tegic plan, such as future renovations to the facility or
the addition of staff or sport teams. As interest in the



health care of the active population continues to grow,
the space required to apply taping, wrapping, bracing,
and padding techniques will also increase.

After assessing program needs, consider structural
needs in the application area. Structural factors include
table design; storage areas; benches; seating; floor, wall,
and ceiling coverings; and the design of electrical, plumb-
ing, ventilation, and lighting systems.

TABLES/BENCHES

Tables and benches used in the application area can be
purchased or constructed in a variety of sizes and shapes
to accommodate individual differences and space
restrictions (Fig. 2—1).

* Use multiple individual tables or benches in areas
without space constraints (see Fig. 2—1A).

* Use custom-made tables or benches in areas
with irregular or limited spaces to fit into
corners between walls or as an island around
a support beam in a multi-floor facility (see
Fig. 2-1B).

Fig. 2-1 A Multiple taping tables in an athletic training facility.
(Courtesy of Georgian Court University, Lakewood, NJ, and Hausmann Indusries,
Northvale, NiJ.). B Custom-made taping bench positioned between two walls.
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When applying ergonomic principles, vary the height
of the tables and benches between 30 and 40 inches to
accommodate the different heights of health care profes-
sionals and positions of patients. Some taping, wrapping,
bracing, and padding techniques require the patient to
be placed in a seated position, while other techniques
mandate a standing position on a table or bench. Vary
the width of the tables and benches between 2 and 3 feet
with individual and custom-made designs. The table
and bench tops should be constructed of durable, easy-
to-clean material such as Formica. Many facilities use
vinyl material with padding for added comfort.

...IF/THEN...

IF individual table heights need to be adjusted to
accommodate different heights of a staff, THEN consider
placing wood blocks or boards underneath the legs or
table to form a stable base for the desired height.

An important feature to include with tables and
benches is storage space for taping, wrapping, bracing,

and padding supplies (Fig. 2-2).

Fig. 2-2 A (art positioned between two individual taping tables.
B Drawers in a taping bench.
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* When using individual tables and benches, built-
in storage underneath or carts placed between
the tables provide easy access to materials (see
Fig. 2-2A).

* Countertops with drawers positioned between
individual tables and benches present another
option (see Fig. 2-2B).

Adequate countertop space allows supplies to be
arranged and readied prior to daily technique applica-
tion. Custom-made tables and benches are commonly
built with storage space. Design these storage spaces with
features that allow for storage of specific sizes or types of
tapes, wraps, braces, and pads to assist with timely, efli-
cient technique application. Design all storage spaces in
tables and benches with easy access in mind.

Clean and disinfect tables and benches immediately
after completing application of taping, wrapping, brac-
ing, and padding techniques. Use disinfectant agents to
clean the tables, benches, and countertops. While most
facilities do not use the application area to treat open
wounds, exposure to bloodborne pathogens should be
a consideration. The Occupational Safety and Health
Administration (OSHA)? has developed standards for
bloodborne pathogens, and facilities should develop
and adhere to a plan of universal precautions to protect
the health care professional and patients.

DETAILS

OSHA? Guidelines state, “Employers shall ensure that the worksite
is maintained in a clean and sanitary condition. The employer
shall determine and implement an appropriate written schedule
for cleaning and method of decontamination based upon the
location within the facility, type of surface to be cleaned, type

of soil present, and tasks or procedures being performed in the
area. ... Contaminated work surfaces shall be decontaminated
with an appropriate disinfectant after completion of procedures;
immediately or as soon as feasible when surfaces are overtly
contaminated or after any spill of blood or other potentially
infectious materials; and at the end of the work shift if the surface
may have become contaminated since the last cleaning.”

[ |
Clinical Application Question 1
You are developing plans for the renovation of the
application area in your facility. The available space allows
you to consider using multiple individual taping tables.
w Question: What evidence-based practice and
ergonomic principles should you consider in the
design of the tables?

STORAGE

The following recommendations should assist in the
proper storage of tapes, wraps, braces, and pads.

Tape

Intercollegiate and professional sport teams may pur-
chase 100-500 cases of tape per year, which requires
a large amount of storage space. The type of storage
space is key. The storage and handling of non-elastic
and elastic tapes can determine their effectiveness
when they are ready to be used (Fig. 2-3). Store tape
in a cool, moisture-free environment. The room or area
used for storage should also have an adequate ventila-
tion system, as discussed later in this chapter. Tape is
normally purchased by the box or case—depending
on the type and size—and packaged 16-24 rolls per
box or case. Store tape in its original box or case and
stack the boxes or cases with the tops facing up and the
bottoms facing down. Stacking boxes or cases on their
sides or down side up may cause indentations in the
rolls. These indentations can be thought of as “bruises”
and may affect roll tension during application. Many
manufacturers place tape dividers or roll holders in
boxes or cases to protect individual rolls from damage
during storage (see Fig. 2-3A). When removing tape
from boxes or cases, handling prior to application can
also cause damage. Squeezing or haphazard storage can

Fig. 2-3 A (ase of non-elastic tape with dividers/holders.
B Taping bench drawer with wooden dowels.



cause excessive pressure on the side of the roll and pro-
duce indentations. Stack tape stored in taping tables
and benches individually or place onto custom-made
wooden dowels (see Fig. 2-3B).

When traveling with tape, store it in its original box or
case or in an area protected from excessive pressure and
heat. Many intercollegiate and professional teams use
trunks that are designed to store tape in compartments.
Protect tape carried in personal medical kits from direct
sunlight. Heat and humidity will also damage the tape.

Limit the storage of non-elastic and elastic tapes to a
1-year period. While tape does not have an expiration
date, time can adversely affect the adhesive mass and
roll tension, resulting in difficult application. Inventory
regularly and rotate the tape stock when necessary.

Store rolls of cast tape in the original sealed pouch
in a cool, dry area. Unlike non-elastic and elastic tapes,
cast tape does have an expiration date. Using cast tape
after the expiration date may result in shortened setting
times, incomplete curing, or premature hardening of
the fiberglass material on the roll.

Wraps

Elastic and cloth wraps are typically stored in taping
tables and benches in the application area. Drawers in
the tables or benches may be divided to store wraps by
different sizes or lengths, allowing for easy access. Store
and handle self-adherent wrap in the same manner as
non-elastic and elastic tapes.

Clean elastic and cloth wraps by following OSHA*
Standards for bloodborne pathogens. After proper
washing and drying, roll the wraps for the next applica-
tion. Hand-driven devices can be purchased to roll the
wraps and are recommended for cloth wraps to prevent
wrinkles. Manually roll elastic wraps and be sure
the wraps are completely dry before rolling. If multiple
wraps are to be cleaned, either tie the wraps together or
place them in a mesh bag to prevent tangling.

Helpful Hint |
After collecting the used wraps, lay them
lengthwise on a table or bench top. Using
1 inch non-elastic tape, gather one end of the bundle
and tightly encircle the wraps. At 24-36 inch increments,
continue to encircle the wraps with the tape. Because
the wraps will most likely be different lengths, continue
with taping as far as possible to include the majority
of them. Wash and dry the bundle together. Near the
completion of the drying cycle, cut the tape to allow
the taped areas to dry.

Using a mesh bag, place the wraps in a small to
medium-size bag. Securely tie the end and wash and
dry with other items such as towels.
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Braces

Braces are normally kept in a storage room or cabinet
and brought to the application area for use. The storage
area should be ventilated and free of moisture to prevent
damage to the braces. The size of many designs prohib-
its storage in taping tables and benches.

Pads

Soft, low-density pads can be stored in taping tables
and benches in the application area. Arrange the
pads in drawers by thickness and length. Hard, high-
density materials of thermoplastics and cast tapes
should be stored in a cool, dry area. It may be a good
idea to store small pieces of thermoplastic material in
tables and benches for easy access during application
sessions.

Clinical Application Question 2

You have a limited storage area in your facility, and only a

portion of this area is well-ventilated.

= Question: What taping, wrapping, bracing, and
padding materials will you store in this area?

...IF/THEN...

IF the storage space allows, THEN place wooden
pallets directly on the floor and stack tape on the pallets
to allow cool, dry air to circulate freely around the
boxes/cases.

SEATING

If space is available in the application area, use benches
or chairs for patients as they wait, which should lessen
the flow of traffic. The lower traffic flow also allows
additional space in which to move during technique
application. Construct benches with hinged tops to
provide storage underneath for supplies. Use Formica or
another durable, easy-to-clean material for construction
of the benches or chairs.

FLOORS

The floor of the application area is both a cosmetic and
sanitary concern (Fig. 2—4). High traffic and use of
adherent tape spray, fiberglass casting tape, and water
can quickly stain and damage floor coverings. At the
same time, continuous technique application for 1 to
2 hour periods can cause back and lower body fatigue.
If the facility has pre-existing carpet in the area, use
non-slip plastic, rubber, or carpet runners or mats to
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Fig. 2-4 A Non-slip carpet mats placed over carpet. B Non-slip rubber runner
placed over tile.

lessen soiling and damage and provide some cushion
(see Fig. 2—4A). Using non-slip runners or mats over tile
or vinyl is also possible (see Fig. 2—4B).

As the runners or mats become soiled or damaged,
clean or replace them with new ones. Remove the run-
ners or mats to clean the carpet, tile, or vinyl floor.
Clean plastic and rubber runners and mats with a mild
dish soap and warm water. Rinse completely to remove
any sticky residue. A bristle brush will lift dirt from any
grooves. Carpets can be cleaned by a wet or dry pro-
cess with electric shampoo machines. Clean tile with an
electric floor washer or polisher-scrubber with ¥4 cup of
low-sudsing detergent in 1 gallon of water. Rinse com-
pletely. Vinyl can be cleaned with a mild dish soap and
mop. Rinse with a towel.

Tape and adhesive residue attracts additional dirt and
debris and can build up quickly. Removing this residue
from the runners, mats, and floor often requires com-
mercial cleansing products and solvents. Several of these
products contain harsh chemicals and can damage these
surfaces. Before using a commercial product, always test
a spot for damage, such as color fastness.

]

...IF/THEN...
IF back and lower body fatigue occurs during technique
application despite the use of carpet mats/runners,
THEN place carpet padding underneath the existing
mats/runners or purchase off-the-shelf padded mats/
runners for additional cushion.

WALLS

Walls can be constructed with a variety of materials,
such as cinder block, drywall, or tile. Use paint that
will resist moisture and allow for easy cleaning. Many
facilities with high traffic loads attach Plexiglas or sim-
ilar material to the wall directly behind taping tables
and benches. When a patient is sitting on the table or
bench, her or his back rests against the material on the
wall. The material protects the wall from dirt and may
be cleaned and disinfected daily without damage to the
actual wall surface.

CEILING

The application area ceiling should be easy to clean
and resistant to moisture. The ceiling must be at a
height to provide clearance for patients in standing
positions on tables and benches. For example, a stand-
ing position is required for applying an adductor strain
wrapping technique. Exposed plumbing pipes or ven-
tilation ducts may reduce ceiling heights. Adjust the
position of tables and benches in the application area
to find ceiling heights that allow clearance for patients
in standing positions. The prescribed ceiling height
depends on the height of the tables and benches and
the patient.

ELECTRICAL

The demand for electrical outlets in the application area
may be less than in other specialized areas in a health
care facility (Fig. 2-5). Outlets are required when
using cast cutters, heat guns, supplemental lighting,
and cleaning equipment. Referring to the facility as a
whole, Secor® suggested placement of electrical outlets
every 4 feet. Outlets are normally placed approximately
3 to 4 feet off the floor so that they are safe in the event
of accidental spills. If involved in the pre-design of
new construction or renovations of a facility, plan for
exact placement of outlets between tables and benches.
Equip all outlets in a health care facility with ground



T

Fig. 2-5 GFl breaker on wall

fault interrupter (GFI) breakers (see Fig. 2-5). GFI
breakers and hospital-grade plugs protect patients,
health care professionals, and equipment from electri-
cal damage.

PLUMBING

The plumbing system is perhaps one of the most expen-
sive components of a health care facility. Attention to
current and future water needs is important in the pre-
design process. A supply of hot and cold water in the
application area is convenient but not required. Water
is required for constructing thermoplastic materials,
applying casting tapes, and hand cleansing after using
adherent tape sprays and adhesive tapes. A hand-washing
station with hot and cold water is ideal. Fixtures that
allow control of water with foot pedals, along with soap
and paper towel dispensers, should meet the demands
of the application area.
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VENTILATION

Because the application area often has high traffic and
because the area often serves as the storage facility for sup-
plies, proper ventilation is a major concern. Konin and
Ray* stated that temperature and humidity are the two
most important ventilation concerns. Separate thermo-
stat controls for the athletic training facility or outpatient
clinic allow for ventilation adjustments during periods of
high traffic and seasonal environmental changes. Placing
thermostats in each room or specialized area in a facility
is optimal to control temperature and humidity. Penman
and Penman’ recommend a humidity level between 40%
and 50%. High levels of humidity not only can result
in uncomfortable working conditions but also may pro-
mote the growth of bacteria and fungi and may damage
supplies. Taping, wrapping, bracing, and padding sup-
plies require storage in cool, dry places. Supplemental or
portable air conditioners or fans assist with temperature

and humidity control during high traffic periods.

[ ]

...IF/THEN...
IF footwear, school textbooks or bags, and athletic
equipment constantly clutter the application area, THEN
have athletes leave these items in the locker room or
outside the door of the athletic training facility to lessen
congestion during technique application.

LIGHTING

The application area does not require the most intense
illumination in a health care facility. While the area
should be lit better than storage rooms, examination
and treatment areas typically require more illumination.
Recessed lighting commonly found in health care facil-
ities is sufficient for the application area. Use mounted
or floor lamps of various intensities if additional lighting
is desired. Natural light from windows or skylights can
enhance illumination in the application area. However,
many health care facilities are located within buildings,
well away from natural lighting. Such internal locations
are often chosen for patient privacy and equipment and

supply security.

.Clinical Application Question 3

Each day, your application area becomes congested
because several sport teams practice at the same time.
The coaches are unwilling to change practice times to
lessen the congestion.

= Question: How can you manage this situation?
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Heather Jones, a PT/AT, works in the town’s Boone
Orthopedic Clinic, which has just started an out-
reach program with Mogol High School. For the past
3 years, a teacher/AT has been employed at the high
school. Recently, the teacher/AT left the high school to
accept another position. Although Mogol High School
is known for its modern facilities, the school is planning
renovations. The athletic booster organization at the
high school has raised substantial private funds for the
project and supports the health care services provided to
the athletes. The high school administrators approach
Heather in hopes that she will assist them in the reno-
vation of their facility, specifically the athletic training
facility. Heather tours the building with the administra-
tors. The high school administrators tell Heather that
the new facility will be greatly expanded into separate
treatment, rehabilitation, hydrotherapy, taping, wrap-
ping, bracing, padding, physician examination, and
office areas. Because of the original construction of the
plumbing and ventilation systems, the new facility must
remain on the second floor. Heather and the school
administrators complete the tour and begin to discuss
ideas for the renovations. Heather has previous expe-
rience with the design, traffic flow, and ergonomics of
an athletic training facility and outlines her initial plans
with the administrators. The administrators also tell
Heather about the future plans and goals of the Mogol
High School athletic program, which include the addi-
tion of three new sports next year. Heather returns to the
clinic and begins to prepare schematic drawings of the
new athletic training facility. She carefully considers
the advantages and disadvantages of the placement of
individual areas in previous facilities and discusses these
with her colleagues. The group decides to focus first on
the location of the taping, wrapping, bracing, and pad-
ding application area in the facility. Heather and the
group will consider the structural and various system
needs for the placement of the application area to effec-
tively provide prevention and treatment interventions
to the high school athletes throughout the year. Heather
begins to explore to find the most appropriate location
and design of the application area.

1. Develop a clinically relevant question from the
case in the PICO format to generate answers for

the selection of an appropriate location for the
taping, wrapping, bracing, and padding appli-
cation area in the facility. The question should
include the population or problem, the inter-
vention, a comparison intervention (if relevant),
and the clinical outcome of interest.

2. Design a search strategy and search to find the
best evidence to answer the clinical question.
The strategy should include relevant search
terms, electronic databases, online journals, and
print journals to use for the search. Discussions
with your faculty, clinical preceptor, and other
health care professionals can provide evidence
from expert opinion.

3. Choose three to five full text studies or articles
from your search or the chapter references. Evalu-
ate and appraise each article to determine its value
and usefulness to the case. Ask these questions for
each study: (1) Are the results of the study valid?
(2) What are the actual results? and (3) Are the
findings clinically relevant to my patients? Prepare
a summary of the evaluation with answers to
the questions and rank the articles based on the
evidence hierarchy in Chapter 1.

4. Integrate findings from the evidence, your
clinical experience, and goals of the application
area for the athletes into the clinical decision.
Consider which location may be the most
appropriate for the taping, wrapping, bracing,
and padding application area.

5. Evaluate the EBP process and your experience
within the case. Consider these questions in
the evaluation.

Wias the clinical question answered?

Did the search generate quality evidence?

Wias the evidence evaluated appropriately?

Wias the evidence, your clinical experience, and
goals of the application area integrated to make
the clinical decision?

Did the intervention (location of the application
area) produce successful outcomes for Heather
and the athletes?

Was the EBP experience positive for Heather and
the high school?




WRAP-UP

* Design and construction of the application area
should be based on ergonomic principles.

* The design of the application area should include
current and future program needs and structural
considerations.

¢ Use taping tables and benches in varying heights
with storage areas for technique application.

¢ Store taping, wrapping, bracing, and padding
materials in a well-ventilated area.

¢ Use additional seating to lower the flow of traffic.

* Non-slip plastic, rubber, or carpet runners or
mats protect the floor and may reduce lower
body fatigue.

¢ Use moisture-resistant paint on the wall and
ceilings.

* Ceiling heights should allow patients to stand on
taping tables and benches.

¢ Place electrical outlets equipped with GFI breakers
3 to 4 feet off the floor.

* A hand-washing station should provide the water
needs for the application area.

* Control temperature and humidity with a separate
thermostat located in the application area.

* Illumination in the application area can be supplied
with standard recessed lighting.

¢ Clean and disinfect tables, benches, and countertops
with appropriate agents following use.

WEB REFERENCES
U.S. Department of Labor Occupational Safety and

Health Administration: Ergonomics

http://www.osha.gov/SLTC/ergonomics/

* This website provides ergonomic guidelines and
solutions for health care facilities.
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U.S. Department of Labor Occupational Safety and
Health Administration: Bloodborne Pathogens
http://www.osha.gov/SLTC/bloodbornepathogens
/index.html
¢ This site contains OSHA Standards and

safety and health topics related to bloodborne
pathogens.

Athletic Business
http://www.athleticbusiness.com
* This site provides access to a monthly print and

digital magazine that contains information about
facility planning.

Hausmann Industries
http://www.hausmann.com
* This website is an online catalog for the manu-

facturer and provides information on a variety
of sports medicine equipment, including taping
tables and benches.
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ICON KEY

Helpful Hint

Tape may be applied directionally
from either left or right <amiiimmy

Y

Additional resources
are available at FADavis.com

A technique video @
is available at FADavis.com
Evidence-Based Practice G‘
Evidence Summary @






Foot and Toes

LEARNING OBJECTIVES

1. Recognize common injuries and overuse conditions
that occur to the foot and toes.

2. Demonstrate applying tapes, wraps, braces, and pads
to the foot and toes when preventing, treating, and
rehabilitating injuries.

3. Explain and demonstrate evidence-based practice
for the implementation of taping, wrapping, bracing,
and padding techniques for the foot and toes within a
clinical case.

INJURIES AND CONDITIONS

During athletic, work, and casual activities, the foot and
toes must react to acute and chronic forces. As a result,
injuries and overuse conditions often occur. Walking
produces constant shearing forces between the foot
and toes and the ground in anteroposterior, lateral-to-
medial, and vertical directions. During running, these
same forces increase as speeds increase. In sports, sudden
cutting, twisting, and deceleration movements further
increase the stresses. A contusion, sprain, or fracture
can occur when a football wide receiver decelerates and
plants his right foot to make a cut or quick turn to his
left, placing anteroposterior, lateral-to-medial, and rota-
tional stresses on the foot and toes. Common injuries to
the foot and toes include the following:

e Contusions
e Sprains

e Strains

* Fractures

* Overuse injuries and conditions
* Blisters

Contusions

Contusions to the foot and toes are caused by compres-
sive forces and weight-bearing activities. A contusion is
trauma to the soft tissue. Compression on the dorsal
or plantar surface of the area can cause inflammation
and pain. For example, activities that require jumping
and sudden change of direction can lead to contusion
of the calcaneus, referred to as a heel bruise (Fig. 3—1).
Training errors and the use of poorly designed shoes
may contribute to such injuries.

Sprains

Sprains to the toes are typically caused by contact with
an unmovable object, producing abnormal joint range
of motion. A sprain involves trauma to ligaments and
may result in only mild pain or complete loss of func-
tion. Sprains are commonly categorized as Grade I, II,
or III, with III being the most severe. Forced hyper-
extension of the metatarsophalangeal (MTP) joint of
the great toe (turf toe) is associated with excessive flex-
ibility of athletic shoes and sport activities on artificial
grass surfaces (see Figs. 3—1 and 3-2). Another sprain to
the great toe MTP joint is caused by forced hyperflex-
ion (soccer toe) and may occur with instep ball strike of
a soccer ball." Sprains to the MTP and interphalangeal
(IP) joints of the toes are caused by valgus and varus
stresses and result in injury to the collateral ligaments
(see Fig. 3—1). Midfoot sprains occur through excessive
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Fig. 3-2 Great toe metatarsophalangeal (MTP) joint sprain. Note forced
hyperextension at the MIP joint (turf toe).

plantar flexion, dorsiflexion, or rotational stress that
can occur with stepping on an opponent’s foot or step-
ping into a hole.

Strains

Strains to the foot commonly affect the longitudi-
nal, metatarsal, or transverse arch (Fig. 3-3). Strains
involve trauma to a muscle and/or tendon. Injury can
be caused by overloads of the musculature and liga-
mentous support through activity on rigid surfaces.?

Plantar Aspect

Fig. 31 Bones and joints of the foot and toes.

Repetitive activity on asphalt or concrete surfaces in
footwear without arch support can contribute to a
strain. Pes cavus, or high arches, may also contribute
to an arch strain.

Fractures

Fractures to the foot and toes may involve the tarsals,
metatarsals, or phalanges (see Figs. 3—1 and 3-4).
Mechanisms of injury commonly include excessive
inversion, eversion, dorsiflexion, plantar flexion, rota-
tion, and axial loading."” For example, a fracture can
occur as a basketball player jumps to rebound the ball,
either landing directly on the calcaneus or on an oppo-
nent’s foot, causing excessive inversion or eversion. If
there is a possibility of a fracture, refer the patient to a
physician.

Overuse

Overuse injuries and conditions are caused by exces-
sive, repetitive stress to the foot and toes. Pressure from
the heel box of a shoe may lead to retrocalcaneal bur-
sitis. Medial heel pain, commonly plantar fasciitis,
may result from poor running technique and inflexible
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Metatarsal arch
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Transverse arch

Longitudinal arch

Medial View Dorsal View
Fig. 3-3 Arches of the foot.

Fig. 3-4 Oblique view of the foot showing a complete fracture at the proximal diaphysis of the 5th metatarsal. (Courtesy of McKinnis,
LN. Fundamentals of Musculoskeletal Imaging, 4th ed. Philadelphia, PA: F.A. Davis Company: 2014.)

musculature (Fig. 3-5). Repetitive hyperextension of
the great toe may cause sesamoiditis” (see Fig. 3-1).
Metatarsalgia may follow injury to the transverse arch.
Ill-fitting shoes and foot pronation can lead to plantar
interdigital neuroma. Bunions and bunionettes may
be the result of ill-fitting shoes.

Blisters

Because the majority of athletic, work, and everyday
activities require some type of footwear, blisters caused
by shearing forces are common. Blisters are particu-
larly common during the beginning of competitive
sport seasons or when wearing new shoes or orthotics.
Use a break-in period, gradually increasing the wear Inflammation
time with new shoes and semirigid and rigid orthot-
ics to lessen shearing forces and the development of

blisters. Plantar fascia

Fig. 3-5 Plantar fasciitis.
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Taping Techniques

Several arch taping techniques will provide support to the arch and forefoot areas. While one technique may
provide adequate support for one patient, applying the same technique on another patient with a similar
injury may be ineffective because of the mechanism of injury, foot structure, or sport or activity. When decid-
ing on a technique, consider the intended purposes of the technique, the injury, the patient, and the activity;
then select the appropriate technique and monitor the outcomes. Note that many of these techniques may
be used for lower leg injuries and conditions as indicated.

| CIRCULAR ARCH Figure 3—6

% Purpose: The circular arch technique provides mild support to the longitudinal arch (Fig. 3-6). Use this
straightforward technique for longitudinal arch strains and pes cavus and pes planus conditions.

% Materials:
* 14 inch non-elastic tape
Options:
* Pre-wrap or self-adherent wrap, adherent tape spray
% inch or ¥4 inch foam or felt, taping scissors
* 2 inch or 3 inch elastic tape

% Position of the patient: Sitting on a taping table or bench with the leg extended off the edge and the foot
placed at a 90 degree angle.

% Preparation: Apply the technique directly to the skin.
Options:
Apply adherent tape spray, then apply pre-wrap or self-adherent wrap around the midfoot area to provide
additional adherence and lessen irritation.
Incorporate a foam or felt pad with the circular arch to provide additional support. This technique is illus-
trated in the Padding Techniques section (see Fig. 3-25).

% Application:
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Anchor 17 inch non-elastic tape on the medial aspect of the foot,
just proximal to the MTP joint of the great toe (Fig. 3-6A).
Option:  Use 2 inch or 3 inch elastic tape instead of non-elastic tape for added
comfort and conformability.

Fig.3-6 A



Chapter 3 | FootandToes 49

Pull the tape in a lateral direction across the dorsum of the foot
and continue across the plantar surface. Anchor the strip on the
dorsal aspect of the foot (Fig. 3-6B). Avoid excessive roll tension
that may cause constriction of the foot on weight-bearing.
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Fig.3-6B

Continue with three to five additional strips in a proximal direction
(Fig. 3-6Q). Overlap each strip by 2 of the width of the tape. These
strips should not cause constriction of the proximal dorsal foot
during dorsiflexion.

Fig.3-6 C

| “X"ARCH  Figure3-7

% Purpose: Use the “X"arch technique to provide mild to moderate support for the longitudinal arch and
forefoot in the treatment of arch strains, plantar fasciitis, pes cavus, and pes planus (Fig. 3-7).

% Materials:
e 1inch and 1%2 inch non-elastic tape, adherent tape spray

% Position of the patient: Sitting on a taping table or bench with the leg extended off the edge and the foot
placed at a 90 degree angle.

% Preparation: Apply adherent tape spray on the plantar forefoot area.

% Application:
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MIEERAE  Place a 1inch non-elastic tape anchor directly on the skin over the
base of the metatarsal heads (Fig. 3-7A). This anchor may encircle
the foot, but this is not necessary.
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MIEPH  Anchor the first“X" strip of 1 inch non-elastic tape under the base
of the fifth toe, proceed at an angle around the medial heel with
moderate roll tension, and finish at the base of the great toe (see

Fig. 3-7B).

MIEER  Anchor the next X" strip at the base of the great toe, angle around
the lateral heel with moderate roll tension, and finish at the base of

the fifth toe (see Fig. 3-7C).

Fig.3-7 C



Chapter 3 | FootandToes 51

Continue with each strip two to three additional times, overlap-
ping each on the plantar surface of the foot by 5 to %5 of the tape
width (see Fig. 3-7D). These strips will overlap minimally as they
cross the heel.
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MIZEH  Finish by applying an anchor strip over the MTP joints, covering the
ends of the tape (see Fig. 3-7E).

MUEIHA  Apply four to five circular strips with 12 inch non-elastic tape, as
illustrated in Figure 3-6, to cover the arch (see Fig. 3—-7F).

Fig.3-7 F
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| LOOPARCH  Fiqure3-8

% Purpose: The loop arch technique also provides mild to moderate support to the longitudinal arch and

forefoot (Fig. 3-8). ﬁ@
% Materials: .

e 1 inch and 1% inch non-elastic tape, adherent tape spray

% Position of the patient: Sitting on a taping table or bench with the leg extended off the edge and the foot
placed at a 90 degree angle.

% Preparation: Apply adherent tape spray to the plantar forefoot area.

% Application:
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Apply a 1 inch non-elastic tape anchor over the base of the meta-
tarsal heads. Begin the first loop strip of 1 inch non-elastic tape at
the base of the fifth toe, proceed around the lateral heel with mod-
erate roll tension, and finish at the base of the fifth toe (Fig. 3-8A).

Fig.3-8 A

MIAPH  Anchor the next loop strip at the base of the great toe, continue
around the medial heel with moderate roll tension, and finish at the
base of the great toe (Fig. 3-8B).

Fig.3-8B
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MIIEH  Repeat each loop strip two to three times, overlapping each by ¥ to
' of the tape width on the plantar foot (Fig. 3-8C). Overlapping of

the strips on the heel will be minimal.
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Fig.3-8C

MIZZH  Apply a1 inch non-elastic anchor strip over the tape ends on the
plantar foot. Use 1% inch non-elastic tape circular strips to cover the

arch (Fig. 3-8D).

Fig.3-8D

DETAILS
The “X"and loop arch taping techniques are interchangeable as both provide mild to moderate support for the longitudinal arch and forefoot.

The health care professional’s and patient’s preferences commonly determine which technique is applied.

| WEAVEARCH  Figure3-9

% Purpose: The weave arch technique is perhaps the most supportive of the arch techniques, providing
moderate support to the longitudinal arch and forefoot (Fig. 3-9).

% Materials:
e 1inch and 1% inch non-elastic tape, adherent tape spray
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% Position of the patient: Sitting on a taping table or bench with the leg extended off the edge and the foot

placed at a 90 degree angle.
% Preparation: Apply adherent tape spray to the plantar forefoot.

% Application:
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Place a 1 inch non-elastic tape anchor over the metatarsal heads.
Anchor a strip of 1 inch non-elastic tape over the third metatarsal
head, proceed at an angle around the lateral heel, and finish just lat-
eral to the starting point near the third metatarsal head (Fig. 3-9A).

HI3PH  Anchor the next strip on the second metatarsal head, continue
around the lateral heel, and finish on the fourth metatarsal head

(Fig. 3-9B).

Fig.3-9B
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MIZEH  Begin the next strip on the fourth metatarsal head, continue around
the lateral heel, and finish on the fifth metatarsal head (Fig. 3-9C).
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Begin the last strip on the great toe metatarsal head, continue
around the lateral heel, and finish on the great toe metatarsal head
(Fig. 3-9D). Apply the strips with a moderate amount of roll tension.
The strips should resemble a weave pattern on the plantar surface
of the foot. These strips will overlap minimally across the heel.

MIEFH  Apply supportive 1% inch non-elastic tape anchor strips over the
pattern, as illustrated in the circular arch technique (Fig. 3-9F).

Fig.3-9E
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| ANCHOR VARIATION TO THE “X,” LOOP, AND WEAVE ARCH TECHNIQUES

% Purpose: A variation to anchor the “X/"loop, or weave arch techniques entails applying a series of tape
strips across the plantar foot. Consider using these strips to provide additional support to the plantar foot
when treating arch strains, plantar fasciitis, pes cavus, and pes planus.

% Materials:

* 1 inch non-elastic tape

% Position of the patient: Sitting on a taping table or bench with the leg extended off the edge and the foot
placed at a 90 degree angle.

% Preparation: Application of "X loop, or weave arch technique, excluding the circular strips.

% Application:
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Tear individual strips of 1 inch non-elastic tape and apply with equal
tension inward toward the plantar foot. Anchor each strip on the
medial and lateral borders of the foot. Begin on the proximal foot
and continue with additional strips in a distal direction, overlapping
by 5 of the tape width to cover the entire arch (Fig. 3-9F).

Fig.3-9F

MIAPH  Apply the circular arch technique, as illustrated in Figure 3-6, to
cover the arch.

DETAILS

For the circular,“X,” loop, and weave techniques, elastic tape of 1inch width may be used in place of non-elastic tape for comfort and
conformability, but elastic tape provides less support to the arch and forefoot. Non-elastic tape of 1inch width is most commonly used for
the techniques, but 1%2 inch width may be required for large feet. If one of these techniques is applied daily, monitor the heel area for skin
irritation. Thin foam pads or adhesive gauze material placed directly on the heel prior to applying the tape should lessen irritation.

| LOW-DYE  Figure3-10

% Purpose: The Low-Dye technique is commonly used in treating arch strains, plantar fasciitis, and lower leg
injuries and conditions to provide moderate support and correct structural abnormalities, such as exces-
sive pronation. Two methods are interchangeable in applying the Low-Dye technique; the first is illus-
trated here (Fig. 3-10) and the second is online at FADavis.com.
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Low-Dye Technique One

% Materials:
* 1inch and 2 inch non-elastic and 2 inch elastic tape, adherent tape spray

% Position of the patient: Sitting on a taping table or bench with the leg extended off the edge and the foot
in a neutral position.

% Preparation: Apply adherent tape spray to the lateral and medial surfaces of the foot.

% Application:

S90], pu® 300

MIZAB  Anchor 1 inch non-elastic tape directly to the skin over the lateral
surface of the fifth MTP joint, continue around the heel, and finish
on the medial surface of the first MTP joint (Fig. 3—-10A).

Fig.3-10A

MIIFH  Repeat this step twice, overlapping by 2 of the tape width
(Fig. 3—10B). Apply the tape with moderate roll tension inferior

to the medial and lateral malleoli.

Fig.3-10B

Steps Cont.
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MIZZER  Anchor a strip of 2 inch non-elastic tape on the lateral dorsum of
the proximal foot, continue across the plantar aspect, and finish on

the medial dorsum (Fig. 3-100).
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Apply two additional strips in the same manner, overlapping each
by 2 of the tape width with moderate roll tension (Fig. 3-10D).
These strips, C and D, should cover the 1 inch tape strips (see
Figs. 3-10A and B) but not encircle the foot. Next, apply a
1 inch non-elastic strip as illustrated in Figure 3—10A.

MIEEEH  Finish by applying an anchor strip of 2 inch elastic tape on the
lateral dorsum, continue across the plantar surface, and finish on

the lateral dorsum to encircle the arch with mild to moderate roll
tension (see Fig. 3-10E).

Fig.3-10E
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Q EVIDENCE SUMMARY

Arch taping techniques are designed to support the
longitudinal arch and forefoot and correct structural
abnormalities in the prevention and treatment of lower
extremity injuries and conditions. A 2011 evidence-
based review” revealed that therapeutic taping was more
effective in controlling foot pronation than motion
control footwear and custom-made and off-the-shelf
orthotics during treadmill and overground running,
walking, and static standing conditions. However, the
differences in pronation among taping, footwear, and
orthotic interventions was small and may not be clini-
cally meaningful.> Among the taping techniques in the
review—Low-Dye, high-Dye, and stirrup—the Low-
Dye was found to be the least effective in controlling
pronation. The high-Dye and stirrup techniques
extended onto the lower leg, which may provide greater
leverage to control pronation than the Low-Dye.?
Research focusing on the biomechanical effects of
various arch taping techniques during walking and
running has demonstrated consistent findings. Past
investigations revealed that the navicular-sling, Low-
Dye, high-Dye, and X-arch techniques immediately
raised the height of the navicular* but lost their sup-
portive qualities in a short time during exercise.®
Researchers>'*'® have demonstrated that the modi-
fied reverse-6 and modified reverse-6 with Low-Dye
techniques increased the height of the dorsal arch and
decreased the width of the midfoot, with support last-
ing for hours. Other researchers have found that the
Low-Dye, navicular-sling, and augmented Low-Dye
(Low-Dye, calcaneal slings, reverse-6 strips) techniques
increased plantar pressure in the lateral midfoot*!7-22
and decreased plantar pressure in the medial and lateral
forefoot. These results appear to support the theory

that taping assists in maintaining the shape and height
of the longitudinal arch, restricting subtalar and mid-
tarsal joint motion, and affecting plantar pressures in
the foot by reducing pressures in the forefoot and shift-
ing pressures to the lateral midfoot region to prevent or
reduce excessive pronation.*

Several electromyographic investigations of the
lower leg have shown reductions in muscle activity
with arch taping techniques. Researchers® found when
examining individuals with a flat-arched foot posture
that the augmented Low-Dye technique reduced activ-
ity of the tibialis anterior, tibialis posterior, and pero-
neus longus. Other researchers**? found a reduction
in tibialis anterior and tibialis posterior activity among
individuals with various foot types with the augmented
Low-Dye. Increased activity of the tibialis anterior and
tibialis posterior has been associated with excessive
pronation,”* and the use of the augmented Low-Dye
may be effective in reducing pronation.

Overall, some evidence supports the use of arch
taping techniques to temporarily lessen excessive pro-
nation. The findings suggest that more complex taping
techniques, such as the augmented Low-Dye involv-
ing application onto the lower leg, and use of heavy-
weight elastic tape may provide greater support than
lower profile taping techniques with non-elastic tape.
(See “Further Reading” for the steps of application of
the augmented Low-Dye.?") Further research is needed
to examine the differences among the individual tech-
niques and the biomechanical effects on the foot during
activity to provide health care professionals additional
evidence for implementation of the most effective tech-
niques into clinical practice.

| PLANTAR FASCIA STRAP Figure 3—11

% Purpose: Use the plantar fascia strap technique to provide moderate support to the longitudinal arch and
lessen the symptoms associated with plantar fasciitis (Fig. 3-11).
This technique requires fewer supplies than the Low-Dye techniques in treating plantar fasciitis.

% Materials:

¢ 2 inch or 3 inch width heavyweight moleskin (pre-cut straps or from roll), taping scissors

Options:
» Adherent tape spray
* 2 inch elastic tape

% Position of the patient: Sitting on a taping table or bench with the leg extended off the edge and the foot

placed in a neutral position.
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3 % Preparation: To make a strap, cut a piece of 2 inch or 3 inch width moleskin in a 9-11 inch length strip.

g Determine the length of the strap by the size of the foot. Measure approximately 1-1%2 inches from one
= end and draw a line. From this line, measure another 1-1% inches and draw a second line.

s Option:

3 Apply adherent tape spray to the plantar forefoot to provide additional adherence.

2 % Application:

<

MIZAH  On each side of the strip beginning at the second line, make an
angled cut toward the first line, leaving at least 1 inch between the

cuts at the first line (Fig. 3-T1A).

Anchor the cross bar end of the strap
directly to the skin over the posterior heel
(Fig. 3-11B). Position the cut in the strap
just superior to the plantar surface of
the foot.

Fig.3-11B
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Pull the strap with slight tension toward
the metatarsal heads and anchor
(Fig. 3-11C). Check the tension of the
strap by allowing the patient to step
down and take a few steps. Appropriate
tension should support the longitudinal
arch and lessen pain with weight-bearing
movements. If necessary, reposition the
strap by removing the end at the meta-
tarsal heads and reanchor.
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Fig.3-11C

Smooth the strap directly to the skin with
your hands and cut any excess moleskin
from the metatarsal heads (Fig. 3-11D).

Option:  An anchor of 2 inch elastic tape may be
applied around the metatarsal heads in a
lateral-to-medial direction to anchor the
strap, but this is not required.

Fig.3-11D

...IF/THEN...

IF application of the circular,“X;"and/or loop arch taping technique does not provide adequate support for a longitudinal
arch strain, THEN consider using the weave, Low-Dye, or plantar fascia strap taping or orthotic technique, which may
provide greater support to the longitudinal arch.

Clinical Application Question 1

Late in the season, an intercollegiate softball outfielder begins to demonstrate pain over the medial heel. You suspect
plantar fasciitis and are proficient in applying several taping techniques to treat the injury. However, your supply
inventory is low, leaving only non-elastic tape available for use.

m Question: What taping techniques can you use to treat plantar fasciitis?
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| BUDDYTAPE = Figure3-12

% Purpose: Use the buddy tape technique following sprains, dislocations, and fractures of the toes to provide
mild to moderate stability for the collateral ligaments. The injured toe is taped together with the largest
adjacent toe (Fig. 3—-12). The buddy tape technique is commonly used with the toe wedge technique to
lessen medial deviation of the great toe at the MTP joint in the treatment of bunions or hallux valgus. The
toe wedge technique and steps of application can be found on FADavis.com. §

% Materials:

* 5 inch non-elastic tape, ¥%s inch foam or felt, adherent tape spray, taping scissors
Option:
¢ 1 inch non-elastic or elastic tape or self-adherent wrap

% Position of the patient: Sitting on a taping table or bench with the leg extended off the edge and the foot
placed in a neutral position.

% Preparation: Apply adherent tape spray to the involved toes. To maintain anatomical alignment, cut a
piece of /s inch foam or felt the length of the shortest toe to be taped. Do not apply tape directly over the
joints. When applying tape to the toes, monitor for skin irritation of adjacent toes.

Helpful Hint |
Apply a skin lubricant such as petroleum jelly
over the tape and to adjacent toes. The lubri-

cant will reduce friction between the tape and skin to
prevent blisters and abrasions.
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- Application:

MIEAE  Apply a strip of ¥4 inch non-elastic tape around the proximal end of
the foam or felt and place between the toes (Fig. 3-12A).

Fig.3-12A
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MIEEFH  Encircle the toes between the MTP and proximal interphalangeal
(PIP) joints with the tape lock-in strip (Fig. 3—12B). The direction of
the tape does not matter (hereinafter symbolized by <wmim).
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Helpful Hint |
The lock-in strip will prevent the foam or felt
from dislodging and loosening during activity

as perspiration and moisture begin to affect the tape
adhesive.

Fig.3-12B

Maintain alignment of the toes and apply three to five circular
strips of 2 inch non-elastic tape with mild to moderate roll tension
between the MTP and PIP joints and the PIP and distal interpha-
langeal (DIP) joints 4wmmm (Fig. 3—12C). End the strips on the dorsal
aspect of the toes to lessen unraveling due to contact with clothing
during activity.

Option:  Use 1 inch non-elastic or elastic tape or self-adherent wrap on large
toes to provide adequate support.

Fig.3-12C

| TOESTRIPS  Figure3-13

% Purpose: Use the toe strips technique following a hyperextension (turf toe) or hyperflexion (soccer toe)
sprain to provide mild to moderate support and reduce range of motion at the MTP joint (Fig. 3—13).
Depending on the specific injury (turf or soccer toe) hyperextension, hyperflexion, or multidirectional
range of motion can be reduced.

% Materials:

* 1 inch non-elastic or elastic tape, 2 inch elastic tape or self-adherent wrap, adherent tape spray
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% Position of the patient: Sitting on a taping table or bench with the leg extended off the edge and the foot
placed in a neutral position. Determine painful range(s) of motion by stabilizing the midfoot, proximal
to the metatarsal heads. To determine painful flexion, place a finger on the proximal dorsal phalanx
of the great toe and slowly move the toe into flexion until pain occurs. Place a finger on the proximal
plantar phalanx and slowly move the toe into extension to determine painful extension. Once painful
range of motion is determined, place the great toe in a pain-free range and maintain this position during
application.

% Preparation: Apply adherent tape spray to the midfoot and great toe.

% Application:
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MIZAH  Place a 1 inch non-elastic or elastic tape anchor directly to the skin
around the mid-to-distal great toe and a 2 inch elastic tape or self-
adherent wrap anchor around the midfoot with mild roll tension

anm (Fig. 3—13A).

Fig.3-13A

MUEFHE  To limit hyperextension, anchor a 1 inch non-elastic tape strip on
the lateral plantar surface of the toe and continue to the midfoot

anchor (Fig. 3-13B).

Fig.3-13B
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MIEEH  Apply three to four additional strips, overlapping by ¥ of the tape
width (Fig. 3-13C).
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Fig.3-13C

To limit hyperflexion, anchora 1 inch
non-elastic strip on the lateral dorsal
surface of the toe and continue to the
midfoot anchor (Fig. 3-13D).

Fig.3-13D

MIEEFH  Apply three to four additional strips,
overlapping each one (Fig. 3-13F).

Fig.3-13E

Steps Cont.
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To limit multidirectional motion, anchor a
1 inch non-elastic tape strip on the lateral
plantar toe, proceed at an angle over
the medial foot, and finish on the dorsal
midfoot anchor (Fig. 3—13F).
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Fig.3-13F

Next, anchor a strip on the lateral dorsal
toe, proceed at an angle over the medial
foot, and finish on the plantar midfoot
anchor (Fig. 3-13G).

Fig.3-13 G

MIEXH  Place three to four additional strips, alter-
nating anchor points on the toe, to pro-
duce a weave-type pattern (Fig. 3-13H).

Fig.3-13H
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Place a 1 inch non-elastic or elastic tape
anchor around the mid-to-distal great toe
and a 2 inch elastic tape anchor around
the midfoot with mild roll tension <amimm
(Fig. 3—13I). End the tape on the dorsal
aspect of the toe and foot.
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Fig.3-131

Toe Strip Variation

% Purpose: A variation to the toe strips technique to limit multidirectional motion involves applying tape
strips that enclose the great toe. Use this technique with painful hyperflexion and hyperextension
associated with an MTP joint sprain.

% Materials:
* 1 inch non-elastic or elastic tape, 2 inch elastic tape or self-adherent wrap, adherent tape spray

% Position of the patient: Sitting on a taping table or bench with the leg extended off the edge and the foot
placed in a neutral position. Determine painful range(s) of motion. Once determined, place the great toe
in a pain-free range and maintain this position during application.

% Preparation: Apply adherent tape spray to the midfoot and great toe.

% Application:

Place a 1 inch non-elastic or elastic tape
anchor directly to the skin around the
mid-to-distal great toe and a 2 inch
elastic tape or self-adherent wrap anchor
around the midfoot with mild roll tension
«nm. Beginning on the lateral plantar
toe, apply individual 1 inch non-elastic
tape strips, anchoring on the midfoot.
Continue to place individual strips in the
same manner around the toe, overlap-
ping by ¥ of the tape width. Place the
last strip on the lateral dorsal surface of
the great toe (Fig. 3-13J).

Fig.3-13J

Steps Cont.
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MIaPH  Place a 1 inch non-elastic or elastic tape

PartTwo | Injuries and Conditions of the Lower Body

anchor around the mid-to-distal great toe
and a 2 inch elastic tape anchor around
the midfoot ammm (Fig. 3—13K). End the
tape on the dorsal aspect of the toe

and foot.

Fig.3-13K

| ¢ TOESPICA
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Purpose: The toe spica technique provides mild support to the MTP joint of the great toe in the treatment
of great toe sprains. This technique and steps of application can be found on FADavis.com.

TURF TOE STRAP Figure 3—14

Purpose: The turf toe strap technique provides moderate support to the great toe and limits excessive

range of motion, typically hyperextension (Fig. 3—14). This technique requires fewer supplies than the toe

strips technique in treating MTP joint sprains.

Materials: ‘G

* 2 inch or 3 inch width heavyweight moleskin (pre-cut straps or from roll), 1 inch non-elastic or elastic
tape, taping scissors

Options:

 Adherent tape spray

e 2 inch elastic tape

Position of the patient: Sitting on a taping table or bench with the leg extended off the edge and the foot

placed in a neutral position. Determine painful range(s) of motion. Once determined, place the great toe

in a pain-free range and maintain this position during application.

Preparation: Cut individual straps in the shape of an uppercase “T"from a roll of 2 inch or 3 inch heavy-

weight moleskin by following the technique illustrated in Figure 3-11 but leaving only -3 inch for the

Cross bar.

Option:

Apply adherent tape spray to the toe and plantar forefoot to provide additional adherence.

Application:



Option:

Anchor the strap directly to the skin on the plantar surface of the
mid-to-distal great toe (Fig. 3—14A).

Check the position of the toe and apply slight tension to the strap
and anchor on the plantar surface of the foot near the calcaneus
(Fig. 3—14B). Check for appropriate strap tension by allowing the
patient to step down and walk. Appropriate tension should limit
excessive hyperextension and reduce pain with weight-bearing
movements. Reposition the plantar foot anchor if necessary.
Smooth the moleskin to the skin.

Apply a T inch non-elastic or elastic tape anchor with mild roll ten-
sion around the strap on the mid-to-distal toe mms (Fig. 3-14C).
End the tape on the dorsal aspect of the toe.

An anchor of 2 inch elastic tape can be applied around the midfoot to
anchor the strap, but this is not required <.
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Fig.3-14C
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MIZAH  Afterapplying a sterile wound dressing or

Helpful Hint |
. Round all corners of the material to prevent the
edges from rolling on contact with clothing.

MIA@H  Forthe toes, cut a piece of the elastic

Option: Ifadhesive gauze material is not available,

PartTwo | Injuries and Conditions of the Lower Body

ELASTIC MATERIAL Figures 3—15and 3-16

Purpose: Use elastic materials to cover wound dressings and attach pads to the foot (Fig. 3-15) and toes
(Fig. 3-16) in treating wounds, contusions, and blisters. The material should be lightweight and not
restrict range of motion. Because of the elastic material's thin profile and great adhesive strength, use the
material in place of tape.

Materials:

» Adhesive gauze material, 2 inch non-elastic tape, taping scissors

Option:

e 2 inch or 3 inch lightweight elastic tape

Position of the patient: Sitting, prone, or supine on a taping table or bench with the leg extended off the
edge and the foot in a neutral position.

Preparation: Apply adhesive gauze material directly to the skin and use without adherent tape spray.
Application:

pad, cut a piece of the material. The piece
of adhesive gauze material should extend
from %2-1 inch beyond the dressing

or pad to adhere properly to the skin

(Fig. 3-15). Smooth the material to

the foot.

Fig.3-15

material to cover an area from the tip of
the toe to just proximal to the DIP or PIP
joint. Place the center of the material over
the toe (Fig. 3-16A).

use 2 inch or 3 inch lightweight elastic tape.

Fig.3-16 A
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MIIEH  Fold the sides over the toe, avoiding
wrinkles. Press the sides of the material
together against the toe (Fig. 3-16B).
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Cut the excess material away from the
sides, leaving enough of the material to
maintain adherence (Fig. 3-16Q). If the
toe is large enough, place anchors with
5 inch non-elastic tape around the distal,
middle, or proximal phalanx <mims. End
the tape on the dorsal aspect of the toe.

Fig.3-16 C

Clinical Application Question 2
You are treating a recreational runner for a distal third phalanx fracture with the buddy tape technique. After applying

the technique several times, the adjacent toes become abraded.
m Question: How can you treat the abrasion and prevent future blisters and abrasions from occurring?

Wrapping Techniques

By applying mechanical pressure around the injured site, compression wraps assist in reducing the amount
of space available for swelling.*® Use elastic and self-adherent wraps and elastic tape on the foot and toes
to treat inflammation that accompanies contusions, sprains, strains, and overuse injuries and conditions

(Fig. 3-17).
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| FOOT AND ANKLE COMPRESSION WRAP Figure 317

% Purpose: The foot and ankle or toe compression wrap technique aids in reducing mild, moderate,

or severe swelling. C¥
% Materials: ﬁ:

¢ 2inch, 3 inch, or 4 inch width by 5 yard length elastic wrap determined by the size of the foot, metal
clips, 12 inch non-elastic or 2 inch elastic tape, taping scissors
* 1 inch elastic tape or self-adherent wrap for the toes
Options:
* Y5 inch or Y4 inch foam or felt
e 2 inch, 3 inch, or 4 inch width self-adherent wrap or elastic tape, pre-wrap, thin foam pads
% Position of the patient: Sitting on a taping table or bench with the leg extended off the edge and the foot in
pain-free dorsiflexion.
% Preparation: Apply the technique directly to the skin.
Option:
Cut a %8 inch or Y4 inch foam or felt pad and place it over the inflamed area directly to the skin to assist in

venous return.
Using tape, apply one layer of pre-wrap directly to the skin and use thin foam pads over the heel and lace

areas to prevent irritation (see Fig. 4—4A).
% Application:

Holding the elastic wrap, anchor the extended end on the distal
plantar surface of the foot and proceed around to encircle the
anchor s (Fig. 3—17A).

Option:  2inch, 3 inch, or 4 inch width self-adherent wrap or elastic tape can
also be used when an elastic wrap is not available.

Helpful Hint |
Anchoring of the elastic or self-adherent wrap
or elastic tape on the plantar surface of the

foot may perhaps lessen migration of the wrap or tape,
particularly with weight-bearing movements.

Fig.3-17A

MIEIFH  Continue to apply the wrap in a spiral pattern, overlapping by ¥ of
the width, changing angles of the wrap, and moving in a proximal

direction (Fig. 3-178).

Fig.3-17B
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MIZEH  Incorporate the heel lock technique (see Fig. 4-5) with the spiral
pattern to enclose the heel @mmm (Fig. 3-17C). Avoid gaps, wrinkles,
and inconsistent roll tension in the distal-to-proximal application.
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Continue with the spiral pattern and anchor over the distal lower
leg with Velcro, metal clips, or loosely applied 172 inch non-elastic
or 2 inch elastic tape 4 (Fig. 3-17D). With practice, apply the
greatest amount of roll tension distally and lessen tension as the
wrap continues proximally.

Fig.3-17D

For the toes, apply 1 inch elastic tape or self-adherent wrap in a
distal-to-proximal circular pattern over the toe 4wmmm (Fig. 3—-17E).
End the tape or wrap on the dorsal aspect of the toe. Apply pres-
sure greatest at the distal end and less toward the proximal end.
The tip of the toe should remain exposed to monitor circulation.
No additional anchor is required.

Fig.3-17E
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...IF/THEN...

IF an elastic wrap compression technique does not provide adequate pressure around the foot, allowing swelling to
migrate distally following a dorsal midfoot contusion, THEN consider using self-adherent wrap or pre-wrap and elastic
tape, which possess greater ability to conform to the contours of the foot, to provide adequate pressure.
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Bracing Techniques

Bracing techniques provide immobilization or support, or they correct structural abnormalities in preventing
and treating injuries and conditions of the foot and toes. Many of these techniques also work for other lower
extremity injuries and conditions.

Orthotics
The use and construction of orthotics have been and continue to be a common practice in the health care
setting. Orthotics are designed to correct and support structural abnormalities of the foot, such as excessive
supination and pronation and pes cavus, and can be purchased off-the-shelf or individually fabricated in
a variety of shapes with many different types of materials. Generally, orthotics can be categorized as three
types: soft, semirigid, and rigid.

Soft Orthotics
Soft orthotics are designed to absorb shock and reduce friction and stress of the foot. They are constructed of
a variety of materials such as felt, foam, plastic, rubber, silicone, and viscoelastic polymers (Fig. 3—-18). Many of
these orthotics can be purchased off-the-shelf and do not require cast molds or fabrication.

Felt and foam are frequently used to construct soft orthotics. For our purposes, the construction and appli-
cation of felt and foam orthotics in treating sesamoiditis, metatarsalgia, interdigital neuroma, heel contusions,
and bunions are discussed in the Padding Techniques section of this chapter. The types of soft orthotics are
discussed next.

| HEELCUPS ~ Fiqure3-18A

% Purpose: Use heel cups for heel pain associated with contusions, spurs, plantar fasciitis, and lower leg,
knee, and back injuries and conditions.
% Design:
 Hard heel cups are made from plastic to provide support; soft cups are constructed of latex rubber,
silicone, and viscoelastic polymers to provide support and shock absorption.
* Heel cups come according to the foot size or weight of the patient.
» Some designs have adjustable inserts to provide individual fit and support.
» To prevent adaptive changes with the use of one heel cup, place a cup in each shoe. Clean heel cups
with soap and water and reuse them.
% Application:
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MIEERAE  Insert the cups into the heel box of each shoe over the insole.
Additional adhesive to prevent migration is normally not required
(Fig. 3-18A).
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Fig. 3-18 A Heel cup inserted into a shoe.

| SOFT INSOLES Figure 318 B

% Purpose: Full-length neoprene, silicone, thermoplastic rubber, polyurethane foam, and viscoelastic poly-
mer insoles provide shock absorption for the entire plantar surface of the foot.

% Design:
* Purchase the insoles off-the-shelf in specific shoe sizes or cut them from a large roll of the soft material.
» Some designs allow for custom molding and fitting.
* Use the insoles over the existing insoles or as replacements.

% Application:

Trimming the insole with taping scissors may help in finding the
best fit. Additional adhesive is typically not required to hold the
insole in place. Loosen the shoe laces and slide the soft insole
toward the toe box (Fig. 3-18B).

Fig. 3-18 B Soft insole partially inserted into a shoe.

Semirigid Orthotics
Semirigid orthotics are constructed from thermoplastic, cork, leather, and foam materials. These orthotics
are designed to absorb shock, reduce friction and stress, and support and correct structural abnormalities of
the forefoot and/or rearfoot®' (Fig. 3—19). Because of the adaptability, support, control, and flexible construc-
tion, semirigid orthotics are perhaps the most widely used type with the athletic population.*® Purchase the
orthotics in off-the-shelf designs or have them custom-made in a health care facility or orthotic laboratory.
% Purpose: Use semirigid orthotics in preventing and treating many rearfoot and forefoot injuries and con-
ditions such as MTP sprains, arch strains, interdigital neuroma, sesamoid fractures, metatarsalgia, bunions,

and plantar fasciitis.
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% Design:
* These orthotics typically consist of a semirigid outer shell with a soft, durable covering.
* Off-the-shelf designs are manufactured according to shoe size to provide cushion and support to the
longitudinal and metatarsal arches (Fig. 3—=19A). Some designs allow for custom molding and fitting.
* Other off-the-shelf designs consist of a steel, graphite, carbon fiber, or thermoplastic material insert to
restrict forefoot and toe range of motion, such as hyperextension with turf toe injuries (Fig. 3—198).
 Custom-made designs are fabricated after foot impressions or casts are taken (Fig. 3-19C).
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Fig. 3-19 A Off-the-shelf semirigid orthotics. Fig. 3-19 B Off-the-shelf steel semirigid Fig. 3-19 C (ustom-made semirigid orthotics.
(Left) Full length. (Right) % length. orthotics. (Left) ¥ length. (Right) Full length.

DETAILS
With custom-made semirigid designs, posts are used to correct structural abnormalities and are either intrinsic or extrinsic.®" Intrinsic posts are

built into the orthotic mold, and extrinsic posts are applied on the orthotic shell. Extrinsic posts, constructed of foam or cork material, are used
more often with semirigid orthotics and can be modified easily by adding or removing the material.

Rigid Orthotics
Rigid orthotics are used when the injury or condition warrants absolute biomechanical control of structural
abnormalities®' (Fig. 3-20). The rigid properties of the materials make fabrication time consuming and do not
allow for errors. Many health care professionals send casts or molds to orthotic laboratories for construction.
Intrinsic posts are commonly used with rigid designs.

Important facts to be familiar with regarding the use of rigid orthotics
include the following:

* Because of the inflexibility of the materials, fewer athletes use rigid

orthotics.®

* The designs have frequently been used with limited success in treating

structural abnormalities in adolescents.*?

* Use rigid orthotics in preventing and treating MTP sprains, arch strains,

and excessive pronation or supination.

» The orthotics are constructed from a foot cast and made of rigid acrylic

plastic or graphite materials (Fig. 3-20).

Fig. 3-20 (ustom-made rigid orthotics.
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EVIDENCE SUMMARY

Orthotics are prescribed and used in the treatment and
prevention of numerous injuries and conditions. Several
evidence-based reviews have investigated the efficacy of
orthotics in the treatment of lower extremity and back
injuries and conditions. A 2007 review® found insuf-
ficient data to determine the effectiveness of semirigid
and soft orthotics in the prevention and treatment of
back pain among a mixed population. The review also
revealed that the use of semirigid and soft orthotics did
not prevent back pain among military recruits. A 2014
review’ examined the efficacy of off-the-shelf and
custom-made semirigid and soft orthotics in the pre-
vention and treatment of low back pain among adult
subjects. The findings demonstrated insufficient evi-
dence to support the use of these orthotic designs in the
prevention and treatment of low back pain.

Other reviews have focused on orthotics and lower
extremity injuries and conditions. Examining interven-
tions for Morton’s neuroma, a review®> demonstrated
no evidence to support the use of orthotics designed
to pronate the foot to lessen levels of pain in adults. A
2008 review”® examined the effects of orthotics on the
reduction of plantar pain associated with several foot
conditions. Among a mixed population with pes cavus,
semirigid orthotics reduced greater amounts of pain
than sham orthotics. Semirigid orthotics were shown to
reduce greater amounts of pain associated with hallux
valgus compared to no treatment, but surgery was more
effective than the orthotic. Investigations of the effects
of orthotics on the reduction of plantar heel pain asso-
ciated with plantar fasciitis have produced conflicting
results among various populations. Semirigid orthotics
were found to be more effective than sham orthotics
in the improvement of function scores, but no more
effective than night splints, lower leg stretching, and
mobilization in lessening pain scores.** Among more
recent reviews, two investigated the use of orthotics
in the treatment of plantar heel pain. Findings from a
2018 review” included 20 trials and found no evidence
to support the use of off-the-shelf and custom-made
orthotics to reduce patient-reported pain scores and
improve function outcome measures at 3, 3 to 12, and
12 month or longer periods. A separate 2018 review®
included 19 trials and demonstrated that off-the-shelf
and custom-made orthotics were more effective in
the reduction of patient-reported pain scores at 7 to
12 week periods compared to sham orthotics. How-
ever, no differences in pain and function scores were
found between off-the-shelf, custom-made, and sham
orthotics at 0 to 6 and 13 to 52 week periods. In the
treatment of lower extremity overuse injuries and con-
ditions, a review® revealed no differences in levels of

pain between the use of custom-made and off-the-shelf
orthotics and no orthotic. Additionally, no differences
in efficacy were found between custom-made and off-
the-shelf designs.

The use of orthotics in the prevention of lower
extremity injuries and conditions has been examined in
several evidence-based reviews. A 2011 review™ revealed
minimal evidence to support the use of custom-made
and off-the-shelf designs. Findings from individual
trials in the review among military recruits showed
custom-made orthotics worn in boots significantly
reduced the incidence of medial tibial stress syndrome
(MTSS) compared to no orthotic. However, custom-
made orthotics had no effect on lessening rates of soft
tissue injury in the ankle, Achilles tendon, and knee.
Among soccer referees, soft heel inserts worn during a
5 day tournament resulted in a significant reduction in
lower extremity soreness compared to no heel insert. In
contrast to these findings, foam rubber heel pads worn
in tennis shoes did not reduce the incidence of MTSS
in a separate military recruit population. Other trials
revealed no differences in the incidence of ankle sprains
and foot injuries with the use of custom-made and off-
the-shelf semirigid orthotics among military recruits.
Three trials among military recruits investigated the
effect of soft orthotics and found no significant differ-
ences in lower extremity soft tissue injuries compared
to non-soft orthotics. A separate review investigated
the effects of custom-made and off-the-shelf orthotics
versus no orthotic and found a significant reduction
in lower extremity overuse conditions with the use of
orthotics among military recruits. Examining orthotic
designs, this review demonstrated no differences
between custom-made and off-the-shelf orthotics in
the reduction of overuse conditions. A 2013 review*!
investigated risk factors for the development of MTSS
in runners. Among three studies, the findings showed
prior use of orthotics was a significant risk factor for
MTSS. However, specific orthotic designs and mate-
rials were not fully described in the studies included
in the review. Findings from a 2017 review* exam-
ining off-the-shelf and custom-made orthotics versus
no orthotic found some evidence for the orthotic
designs in the prevention of lower extremity injuries
and conditions. Pooled data among 10 trials showed
off-the-shelf and custom-made orthotics reduced the
incidence of overall lower extremity injuries. Examin-
ing specific injuries and conditions, the designs less-
ened the incidence of metatarsal, tibial, and femoral
stress fractures and shin pain. However, off-the-shelf
and custom-made orthotics had no effect on lessen-
ing rates of Achilles tendon or knee pain. The findings
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from pooled data among seven trials** examining soft
orthotics demonstrated no reduction in overall, lower
leg stress fracture, and soft tissue injury rates.

The effects of orthotics on foot structure and
mechanics may assist health care professionals in
making sound clinical decisions in regard to design.
An evidence-based review” comparing interventions to
reduce foot pronation found custom-made and off-the-
shelf orthotics effective in treadmill and overground
walking, running, and static standing conditions but
less effective than taping and control footwear. The
findings suggested that custom-made designs were
more effective in controlling pronation than off-the-
shelf designs. An additional review® demonstrated
off-the-shelf orthotics with posting reduced rearfoot
eversion and tibial internal rotation greater than con-
trols in non-injured subjects during jogging. Among
non-injured subjects, custom-made orthotics with
and without posting produced a significantly greater
reduction in loading rate than off-the-shelf designs
with posting and controls. Custom-made designs with
posting also resulted in a significantly greater reduction
in vertical impact force compared with off-the-shelf
designs with posting. A 2018 review* found that off-
the-shelf and custom-made orthotics with medial post-
ing at the forefoot and forefoot and rearfoot reduced
rearfoot eversion during walking in controlling foot
pronation among subjects with pes planus. Orthotics
with neutral posting at the rearfoot and designs with
an arch support had no effect on the control of exces-
sive foot pronation. Other researchers® have examined
plantar pressures with orthotic use and found off-the-
shelf designs significantly decreased pressures in the
toes, medial forefoot, and lateral midfoot and custom-
made beneath the hallux, medial forefoot, and lateral

midfoot compared with the original shoe insole among
recreational runners. The findings also showed custom-
made orthotics decreased pressure in the medial heel
greater than off-the-shelf designs. Evaluating the effects
of orthotics on foot kinematics among subjects with
low-mobile foot posture, researchers® revealed that
custom-made designs increased rearfoot complex dor-
siflexion during midstance, perhaps providing correc-
tion of the structural abnormality. Other researchers®’
demonstrated a significant increase in pre-activity of
the peroneal longus, from onset of activity to initial
touchdown, following an 8 week intervention with
custom-made semirigid orthotics in runners with lower
extremity overuse injury symptoms. The researchers®’
suggested this pre-activity may result in enhanced
dynamic control of ankle stability.

Although Nigg, Nurse, and Stefanyshyn® have
stated that the idea of orthotics aligning the skeleton is
based on a substantial amount of uncertainty, orthotics
continue to be used by health care professionals. The
evidence to support or refute the use of orthotics in the
treatment and prevention of injuries and conditions is
inconsistent in the literature. Several evidence-based
reviews have been conducted investigating orthotics
and provide the best available evidence. Despite vari-
ations in study participants, settings, outcome mea-
sures, intervention durations, and definitions of injury
and orthotic designs, health care professionals can
implement evidence-based practice to guide clinical
decisions and care of the patient. Additional research
is needed with well-designed randomized controlled
trials using longer intervention durations and standard
definitions of orthotics among various populations to
provide stronger evidence for the implementation of
orthotics into clinical practice.

Clinical Application Question 3

A construction worker is experiencing general pain along the entire plantar surface of both feet during work. His boots

have a steel shank sole.

= Question: What bracing technique would you use to treat his condition?

| OFF-THE-SHELF NIGHT SPLINTS

Figure 3—21

% Purpose: Night splints are designed to keep the ankle and foot in 5 degrees of dorsiflexion and the toes in
slight dorsiflexion to provide a static stretch of the plantar fascia and Achilles tendon while the patient is
sleeping to reduce pain in treating plantar fasciitis (Fig. 3-21).

% Design:

* Off-the-shelf splints are designed in predetermined sizes that correspond to shoe size.

* These splints are contoured to the lower leg and foot and made of rigid plastic covered with soft foam material.

* Some designs extend from the anterior lower leg to the toes; others from the posterior lower leg to the toes.

» Many designs include a removable foam wedge used to place the foot and toes into additional dorsi-
flexion. Other designs use straps to adjust the ankle and toes in varying degrees of dorsiflexion.

* Velcro straps are typically used to attach the splint to the lower leg and foot.
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% Position of the patient: Sitting on a taping table or bench or chair.

% Application:

To apply most designs, release the straps,
place on the lower leg and foot, and
fasten the straps (Fig. 3-21).

| § CUSTOM-MADE NIGHT SPLINTS

% Purpose: Thermoplastic material also is useful for the construction of a night splint when an off-the-shelf
design is unavailable. The splint covers the posterior aspect of the lower leg and foot, including the
gastrocnemius-soleus, calcaneus, plantar surface of the foot, and distal toes. This technique and steps of

application can be found on FADavis.com.

G: EVIDENCE SUMMARY

Night splints, used alone or in combination with
other conservative interventions, are used for the
reduction of pain and improvement of functional out-
comes in the treatment of plantar fasciitis. Two sepa-
rate evidence-based reviews®?* examined the efficacy
of various interventions for the treatment of plantar
heel pain. Examining pain, the reviews found no sig-
nificant differences in visual analogue scales of pain
perception between off-the-shelf semirigid orthotics
and night splints at 12 weeks and between custom-
made semirigid orthotics and night splints at 12 and
26 week periods. However, a significant reduction
in pain was produced at 52 weeks following the use

of custom-made semirigid orthotics compared with
night splints. Examining patient-reported functional
outcomes, the reviews”** demonstrated no signifi-
cant differences in daily and sport activity scores at 12
and 52 week periods between custom-made semirigid
orthotics and night splints. In contrast, custom-made
semirigid orthotics produced significantly greater
sport activity scores at 26 weeks compared to night
splints. These limited findings and the suggestion that
plantar fasciitis is self-limiting* with spontaneous
improvement over time indicate the need for more
evidence to guide clinical decisions and treatment
interventions.

DETAILS

A complete discussion of lace-up ankle braces is found in Chapter 4.

Perhaps not as effective as off-the-shelf and thermoplastic night splints, lace-up ankle braces provide some static stretch to the plantar fascia
and Achilles tendon (see Fig. 4—15). Properly fitted ankle braces do not incorporate the toes, which is a disadvantage of using this technique
as a night splint. However, lace-up ankle braces are commonly found in health care settings and may be used if other splints are not available.

5!
=3
=]
(]
o
=]
=¥
=
=]
@
]




80  PartTwo | Injuries and Conditions of the Lower Body

| WALKINGBOOT ~ Figure3-22

% Purpose: \Walking boots or walkers provide complete support and immobilization in treating sprains,
strains, and stable acute and stress fractures and in postoperative procedures involving the foot and toes
(Fig. 3-22). Boots can replace a traditional plaster or fiberglass cast. The advantages of boots over tradi-
tional casting include lightweight design, lower cost, removal to allow for treatment and rehabilitation,
adjustable range of motion, and lower adverse effects on gait kinematic and kinetic patterns.>

% Design:

* The boots are manufactured in predetermined sizes according to shoe size.

e The shell and medial and lateral upper arms and struts of the boots are constructed of aluminum,
molded plastic, or lightweight steel materials.

* The soles consist of soft or hard rubber with a flat or rocker-shaped bottom.

¢ Inside the shell, a nylon foam liner or adjustable air bladder system wraps around the lower leg and foot
to provide cushioning.

* Velcro straps or buckles incorporated through the shell secure the boot to the lower leg and foot.

* Boots come in a tall design that extends to the upper portion of the lower leg and a short design that
extends to the middle portion of the lower leg (Fig. 3-22A).

* Several boot designs contain dials that allow for adjustments in range of motion (Fig. 3-22B).
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Fig. 3-22 A Walking boots. (Left) Tall. (Right) Short. Fig. 3-22 B Walking boot with an
adjustable range of motion dial.

% Position of the patient: Sitting on a taping table or bench or chair.
% Application:

MIZAE  Application begins with loosening the straps and separating the
liner. Place the foot into the boot, moving the heel against the
heel box (Fig. 3-220C).

Fig.3-22C
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Wrap the liner around the foot and lower leg. At the
proximal foot, pull the strap tight and anchor. Next, anchor
the distal foot strap. Continue to anchor the lower leg
straps (Fig. 3-22D). Adjust the fit by tightening or loosening
the straps.
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Fig.3-22D

| cASTBOOT  Fique3-23

% Purpose: Cast boots are used as a sandal with lower leg casting or alone with postoperative procedures to

absorb shock and provide mild support, allowing for a normal gait (Fig. 3-23).

% Design:

* The boots are constructed of a canvas upper and ethylene vinyl acetate (EVA) rocker-bottom with
forefoot and heel Velcro straps. EVA is a thermoplastic material used in the construction of orthotics and
soles of running shoes.

* The boots may be purchased in predetermined sizes according to shoe size.

% Position of the patient: Sitting on a taping table or bench or chair.
% Application:

MIEIAE  To use, simply loosen the straps, place
on the plantar surface of the cast or foot,

then fasten the straps (Fig. 3-23).

Fig. 3-23
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I POSTOPERATIVE SHOE Figure 3—-24

% Purpose: The postoperative shoe is similar in design to the cast boot but has a wooden or rigid EVA rocker-
bottom (Fig. 3—24). The stiffness of the sole reduces range of motion in the foot and toes. The shoe is
used to treat metatarsal, calcaneus, and sesamoid stress fractures, foot and toe sprains, and postoperative
conditions.

% Position of the patient: Sitting on a taping table or bench or chair.

% Application:
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MIEAE  Apply the shoe in the same manner as
the cast boot (Fig. 3-24).

Fig. 3-24

Clinical Application Question 4
A police officer returns to work in the communications center after a surgical procedure to the left foot. The surgeon

allows weight-bearing activities with an emphasis on a normal preoperative gait if support is provided to his foot.
m Question: What type of brace could you apply to treat his foot while allowing for a normal gait?

...IF/THEN...
IF off-the-shelf semirigid orthotics are effective in correcting a rear or forefoot abnormality but lose their structure and

support after a short period of use, THEN consider a custom-made design, which will likely retain structure and support
for a longer period of time because of the more durable materials used in the construction process.

Padding Techniques

Felt and foam provide support, shock absorption, and protection and lessen stress for foot and toe injuries
and conditions. Because felt and foam are readily available, many health care professionals use these materials
to construct soft orthotic designs in the treatment of sesamoiditis, metatarsalgia, interdigital neuroma, heel

contusions, and bunions.
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| LONGITUDINAL ARCH Figure 3—25

% Purpose: Use the longitudinal arch pad technique to provide mild to moderate support of the longitudinal
arch in the treatment of arch strains, plantar fasciitis, and pes planus and cavus conditions (Fig. 3-25).

% Materials:
* 5 inch or Y4 inch foam or felt (pre-cut or from roll), taping scissors

% Position of the patient: Sitting on a taping table or bench with the leg extended off the edge and the foot in
a dorsiflexed position.

% Preparation: Construct the pad from s inch or ¥4 inch foam or felt or purchase pre-cut with an adhesive
backing.

% Application:

S90], pu® 300

MIZAH  Cut the pad to fit from the base of the first metatarsal head to the
third metatarsal head, extending to the distal calcaneus, and along
the medial aspect of the foot (Fig. 3-25A).

Helpful Hint |
To obtain proper fit, outline the longitudinal arch
on the patient with a felt tip marker (Fig. 3-25B).

Apply adherent tape spray over the outline. Press the
selected foam or felt against the outline and hold for
5-10 seconds. The outline will transfer to the foam/felt
(Fig. 3-25C). Remove the foam/felt and cut as outlined
(Fig. 3—25D). This procedure is helpful with many of the
techniques in this section.

Fig.3-25A

MIAPH  Attach the pad to the foot using the circular arch technique (see Figs. 3-6 and 3-25E).

Fig.3-25B Fig.3-25D
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| DONUTPADS  Fiqure3-26

% Purpose: Use a donut pad to lessen the amount of stress and impact over a painful area by dispersing the
stress/impact outward in the treatment of foot and toe blisters, retrocalcaneal bursitis, bunions, corns,
calluses, and heel contusions (Fig. 3-26).

% Materials:

* 5 inch or Y4 inch foam or felt (pre-cut or from roll), taping scissors

% Position of the patient: Sitting, prone, or supine on a taping table or bench with the leg extended off the
edge and the foot in a dorsiflexed position.

% Preparation: Either make the pads from % inch or % inch foam or felt or purchase pre-cut with adhesive
backing. Construction of the pad begins with determining the painful area. If the area of the foot or toes
allows, cut the pad to extend in all directions 2 inch to 1 inch beyond the painful area. Apply adherent
tape spray if necessary.

% Application:
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Cut a piece of foam/felt to the appropriate size. Mark the painful
area on the piece of foam/felt and cut out the area with taping
scissors, creating a hole (Fig. 3-26A). This hole protects the painful
area from stress/impact.

Fig.3-26 A

MIEFH  Folding the foam/felt over into one piece and cutting in a semicir-
cle pattern is helpful (Fig. 3-268B).

,I
=

Fig.3-26 B



I3EH  Place the pad on the foot or toe with the hole over the painful area,

11y

11y

11y

11y
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MIEAH  Cut the pad to cover the entire heel area or to the dimensions of

Helpful Hint |
Taper a foam heel pad by cutting the distal
edge at an angle toward the toes (Fig. 3-278).

Taper a felt pad by separating the distal edge into sec-
tions. With your hands, pull apart the felt into three equal
sections (Fig. 3-27C). Separate the sections approximately
%-1 inch toward the curved end of the pad. Cut out the
middle section (Fig. 3-27D). Press together the upper and
lower sections, producing a tapered edge (Fig. 3-27E).

Chapter 3 | FootandToes 85

such as the retrocalcaneal bursa, bunion, corn, callus, or heel and
attach with adhesive gauze material or 2 inch self-adherent wrap or
elastic tape using the heel lock technique (see Figs. 4-5 and 3-260).

Fig. 3-26 C

HEEL PADS Figure 3—27

Purpose: Use heel pads in treating plantar fasciitis to provide shock absorption and relief of pain by com-

pressing the fat pad under the calcaneus? (Fig. 3-27). Also use heel pads or lifts to lessen stress on the

Achilles tendon in treating retrocalcaneal bursitis. The pads are commonly used when soft heel cups are

not available.

Materials:

e V4 inch or V2 inch soft, closed-cell foam (pre-cut or from roll) or V4 inch or V2 inch felt (pre-cut or from roll),
taping scissors

Option:

* Rubber cement

Position of the patient: Sitting on a taping table or bench with the leg extended off the edge and the foot in

a dorsiflexed position.

Preparation: Construct the pads from % inch or V2 inch soft, closed-cell foam or ¥4 inch or % inch felt or

purchase in pre-cut designs with adhesive backing. Place a pad on each heel or in each shoe to prevent

adaptive changes. Apply adherent tape spray if necessary.

Application:

the shoe liner (see Fig. 3-27A). Taper the distal end of the pad with
taping scissors.

Steps Cont.
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MIIFH  Either attach the pad to the heel with adhesive gauze material or with 2 inch self-adherent wrap or
elastic tape with the heel lock technique (see Figs. 4-5 and 3-27F).
Option:  Rubber cement may be used to permanently anchor the pad to the shoe liner. Additional anchors are not

required.

I 2

[ 2

[ 2

[ 2

[ 2

Fig.3-27D

Fig.3-27 F

METATARSAL BAR Figure 3—28

Purpose: Metatarsal bar pads reduce stress and load on the metatarsal heads in treating sesamoiditis and

metatarsalgia (Fig. 3-28).

Materials:
* 5 inch or Y inch felt (from roll), 1 inch non-elastic tape, 2 inch self-adherent wrap or elastic tape, pre-

wrap, taping scissors
Position of the patient: Sitting on a taping table or bench with the leg extended off the edge and the foot in

a dorsiflexed position.
Preparation: Cut the bar from ¥% inch or % inch felt. The length of the bar measures across the plantar sur-

face of the metatarsal heads and is approximately %—1 inch wide.
Application:



Chapter 3 | FootandToes 87

Temporarily attach the bar just proximal to the metatarsal heads
with 1 inch non-elastic tape and allow the patient to walk to ensure
proper alignment, indicated by a reduction in pain (Fig. 3-28A).
Reposition the pad if necessary.
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Fig.3-28 A

Apply the pad with adhesive gauze material or with one to two
strips of 2 inch self-adherent wrap or elastic tape directly to the
skin or over pre-wrap. Anchor a strip of self-adherent wrap or
elastic tape over the pad on the plantar surface of the foot. Proceed
around the dorsal foot and anchor on the plantar or dorsal surface,
encircling the foot wmmm (Fig. 3-28B).

Fig.3-28 B

| TEARDROP  Figure3-29

% Purpose: The tear drop pad technique provides mild to moderate support to the metatarsal arch in treat-
ing interdigital neuroma (Fig. 3-29). The most common location is between the third and fourth meta-
tarsals and is referred to as Morton’'s neuroma.>' With alignment of the metatarsal arch, a decrease in
inflammation and pain should occur with the use of the pad.

% Materials:

* 5 inch or Y inch felt (pre-cut or from roll), 1 inch non-elastic tape, taping scissors

% Position of the patient: Sitting on a taping table or bench with the leg extended off the edge and the foot in
a dorsiflexed position.

% Preparation: Either cut tear drop pads from % inch or % inch felt or purchase pre-cut with adhesive
backing.

% Application:
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Cut the pad in a tear drop shape and apply between the heads of
the third and fourth metatarsals on the plantar surface of the foot
(Fig. 3-29A). Temporarily apply the pad with 1 inch non-elastic tape
and have the patient walk.
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Fig.3-29 A

After ensuring proper placement, indicated by a reduction in pain,
apply the pad with adhesive gauze material or one to two strips of
2 inch self-adherent wrap or elastic tape directly to the skin or over
pre-wrap (Fig. 3-298B).

Fig.3-29B

| OvAL  Figure3-30

% Purpose: The oval metatarsal pad is similar to the tear drop pad in design and function (Fig. 3-30). Use the
pad in treating metatarsalgia and pain caused by inflexibility of the Achilles tendon, pes cavus, Morton’s
toe, and metatarsal arch strains. The most common site of pain is under the second or third metatarsal
head. The oval pad functions to lessen stress by aligning the metatarsal heads into a correct structural
position.

% Materials:

* 5 inch or Y inch felt (pre-cut or from roll), 1 inch non-elastic tape, taping scissors

% Position of the patient: Sitting on a taping table or bench with the leg extended off the edge and the foot in
a dorsiflexed position.

% Preparation: Construct the pad in an oval shape from % inch or % inch felt or purchase pre-cut.

- Application:
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MIZAE  Place the pad just proximal to the metatarsal head on the plantar
surface of the foot (Fig. 3-30A). Temporarily apply the pad with
1 inch non-elastic tape and have the patient walk.
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Fig.3-30A

After proper placement and a reduction in pain, attach the pad
with adhesive gauze material or one to two strips of 2 inch self-
adherent wrap or elastic tape directly to the skin or over pre-wrap
(Fig. 3-308).

Fig.3-30B

| “y Figure 3—31

% Purpose: Use the "J" pad technique in treating sesamoiditis and sesamoid fractures to unload or lessen

stress to the area®'*? (Fig. 3-31).
% Materials:
* 5 inch or Y4 inch felt (pre-cut or from roll), taping scissors
% Position of the patient: Sitting on a taping table or bench with the leg extended off the edge and the foot in

a dorsiflexed position.
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% Preparation: Make the pad from % inch or ¥ inch felt in the shape of an
uppercase )" Pre-cut designs are also available. Extend the pad from
the second and third metatarsals, continue proximal, and turn in a
medial direction proximal to the sesamoids. The pad is approximately
1-1% inches wide (Fig. 3-31A).
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% Application:

MIEIAE  Apply the pad with adhesive gauze material or two to three strips
of 2 inch self-adherent wrap or elastic tape directly to the skin or
over pre-wrap (Fig. 3-31B).

Fig.3-31B

| ¢ TOEWEDGE

% Purpose: Use the toe wedge technique in the treatment of bunions or hallux valgus as a spacer to lessen
medial deviation of the great toe at the MTP joint. This technique is similar to the buddy tape technique,
but adequate spacing between the toes is critical. This technique and steps of application can be found
on FADavis.com.

.Clinical Application Question 5

After practice, a high school football tight end removes his cleats and walks to the locker room with bare feet. He steps
on a rock and suffers a contusion to the right calcaneus. The next day, he experiences moderate pain with weight-
bearing activities.

m Question: What bracing or padding techniques can you use to treat his heel?

[ |

...IF/THEN...
IF a foam or felt donut padding technique anchored to the great toe with non-elastic or elastic tape and/or self-
adherent wrap is too bulky and uncomfortable in the attempt to lessen friction, THEN consider using a low-profile

hydrogel pad anchored with adhesive gauze material.




The end of the second week of basketball practice has
not brought any relief for Tony Krantz. Tony is a for-
ward on the team, and he has bilateral heel pain. He
first reported the pain during preseason conditioning
3 weeks ago. Jason Heideman, the PT/AT at Leigh
University, has been treating Tony for the past 3 weeks
with ice, massage, electrical stimulation, ultrasound,
over-the-counter nonsteroidal anti-inflammatory drugs
for anti-inflammatory effects, lower leg stretching, and
strengthening exercises.

The treatments have allowed Tony to participate in
most conditioning and practice sessions, but his pain is
increasing. Tony complains of pain over the anterior/
medial aspect of each calcaneus and reports that the
greatest pain is present during initial weight-bearing
in the morning and following team film meetings.
Through his evaluation, Jason elicits pain in both feet
with palpation of the anterior/medial calcaneus and
passive dorsiflexion of the distal foot and toes. Jason
refers Tony to the team physician for an evaluation of
suspected plantar fasciitis. During the evaluation, the
physician finds that point tenderness is present over the
calcaneus but finds no crepitus, deformity, or neuro-
logical symptoms. The physician also notes the pres-
ence of hyperhidrosis on the plantar surfaces of both
feet. Radiographs demonstrate no bony pathology, and
the physician recommends that Jason continue with
symptomatic treatment of bilateral plantar fasciitis.

Jason believes that Tony could benefit from the use
of taping and/or bracing techniques in the treatment
program but is uncertain which techniques would be
best in this situation. Jason’s goal for Tony is a pain-
free return to all conditioning sessions, practices, and
competitions.

1. Develop a clinically relevant question from the
case in the PICO format to generate answers for
the selection of taping and/or bracing tech-
niques for Tony. The question should include
the population or problem, the intervention, a
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comparison intervention (if relevant), and the

clinical outcome of interest.
2. Design a search strategy and search to find the
best evidence to answer the clinical question.
The strategy should include relevant search
terms, electronic databases, online journals, and
print journals to use for the search. Discussions
with your faculty, preceptor, and other health
care professionals can provide evidence from
expert opinion.
Choose three to five full text studies or reviews
from your search or the chapter references.
Evaluate and appraise each article to determine
its value and usefulness to the case. Ask these
questions for each study: (1) Are the results of
the study valid? (2) What are the actual results?
and (3) Are the findings clinically relevant to
my patients? Prepare a summary of the evalu-
ation with answers to the questions and rank
the articles based on the evidence hierarchy in
Chapter 1.
Integrate findings from the evidence, your clini-
cal experience, and Tony’s goals and preferences
into the treatment program for Tony. Consider
which taping and/or bracing techniques may be
appropriate for Tony.
Evaluate the EBP process and your experience
within the case. Consider these questions in the
evaluation.

59

>

2

Wias the clinical question answered?

Did the search generate quality evidence?

Wias the evidence evaluated appropriately?

Wias the evidence, your clinical experience, and
Tony’s goals and values integrated to make the
clinical decision?

Did the intervention produce successful clinical
outcomes for Tony?

Was the EBP experience positive for Jason and
Tony?

WRAP-UP

¢ Acute and chronic injuries to the foot and toes can
be the result of compressive forces, abnormal ranges
of motion, and excessive and repetitive stresses.

¢ The circular, “X,” loop, weave, Low-Dye, and
plantar fascia strap taping techniques support the
longitudinal arch and forefoot.

¢ 'The buddy tape, toe spica, toe strip, and turf toe
taping techniques provide support and reduce range
of motion of the toes.

Compression wrap techniques applied in a distal-
to-proximal spiral pattern assist in reducing swelling
and inflammation.

Orthotics can be categorized into three types: soft,
semirigid, and rigid.

Soft, semirigid, and rigid orthotics can be used in
preventing and treating acute and chronic injuries
and conditions.

Orthotics are fabricated in-house or in a laboratory
from foot impressions or directly to the foot.
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* Night splints, postoperative shoes, and walking
and cast boots provide support and restrict range of
motion.

¢ The longitudinal arch, metatarsal bar, tear drop,
oval, “J,” and toe wedge pad techniques provide
support in correcting structural abnormalities.

* Donut and heel padding techniques serve as shock
absorbers and reduce stress and friction.

FADAVIS ONLINE RESOURCES

€ Go to the online resource center at http://
? ' Fadavis.com/ to view these additional techniques
for the foot and toes.
* Low-Dye taping technique two
* Toe spica taping technique
* Custom-made night splints
¢ Toe wedge padding technique

WEB REFERENCES

American Academy of Orthotists and Prosthetists
https://www.oandp.org

* This site provides access to the Journal of Pros-
thetics and Orthotics and State-of-the-Science
Conference Findings, which contain clinical and
educational manuscripts.

American College of Foot and Ankle Surgeons
https://www.acfas.org/

* 'This website allows the reader to search for infor-
mation on the causes and treatment of foot and
ankle injuries and conditions.

American Podiatric Medical Association
https://www.apma.org/

* This site provides general foot health information
on a variety of injuries and conditions.

FURTHER READING

Hunter, S, Dolan, MG, and Davis, JM: Foot Orthotics in
Therapy and Sport. Human Kinetics, Champaign, IL,
1995. Detailed examination of the indications for orthot-
ics and step-by-step fabrication techniques.

Vicenzino, B, McPoil, T, and Buckland, S: Plantar foot
pressures after the augmented low dye taping tech-
nique. J Athl Train 42:374-380, 2007. Detailed steps
for application of the augmented Low-Dye taping
technique.
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Ankle

LEARNING OBJECTIVES

1. Discuss common injuries that occur to the ankle.

2. Demonstrate taping, wrapping, bracing, and padding
techniques for the ankle when preventing, treating,
and rehabilitating injuries.

3. Explain and demonstrate evidence-based practice for
the implementation of taping, wrapping, bracing, and
padding techniques for the ankle within a clinical case.

INJURIES AND CONDITIONS

Injury to the ankle can occur during any weight-bearing
activity due to excessive range of motion and repetitive
stress. Injury to the bony and ligamentous structures
of the ankle can occur from excessive range of motion
caused by stepping off a curb while walking or sudden
changes of direction during athletic activities. Casual
and athletic activities on uneven or poorly maintained
surfaces may also contribute to injury. Common inju-
ries to the ankle include:

e Sprains
e Fractures
* Blisters

Sprains

Ankle sprains are one of the most common sport-
related injuries.! Injuries are caused by excessive, sudden

inversion or eversion at the subtalar joint and can
be associated with plantar flexion or dorsiflexion at
the talocrural joint (Figs. 4-1 and 4-2). Rotation of
the foot, either internal or external, can also contribute
to injury. An inversion or eversion sprain can result, for
instance, when a baseball batter steps on the corner of
first base while running straight ahead to beat a throw
from the second baseman, causing excessive inver-
sion, eversion, rotation, and/or dorsiflexion. Inversion
sprains are more common and can lead to damage of the
anterior talofibular, calcaneofibular, and/or posterior
talofibular ligaments. Eversion sprains can result in
injury to the deltoid ligament and are often accom-
panied by an avulsion fracture of the distal tibia with
severe eversion force. Excessive dorsiflexion and external
rotation can cause a syndesmosis sprain involving the
anterior and posterior tibiofibular ligaments. A syn-
desmosis sprain can occur, for example, during a fumble
recovery in football, as the ankle of a player on the
ground is forced into dorsiflexion and external rotation

by others diving for the ball.

Fractures

Fractures of the distal tibia or fibula can occur in com-
bination with ankle sprains. A severe inversion mech-
anism can cause an avulsion fracture of the lateral
(fibular) malleolus and sometimes an accompanying
fracture of the medial (tibial) malleolus, known as a
bimalleolar fracture (Fig. 4-3). With eversion sprains,

95
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Fibula
Talocrural joint

Posterior tibiofibular
ligament

Medial

Anterior talofibular malleolus

ligament

Lateral | Posterior talofibular
ligaments ligament
Calcaneofibular

ligament

Anterior tibiofibular
ligament

Lateral malleolus

Deltoid
ligaments

Subtalar

Plantar calcaneonavicular
(spring) ligament

A Lateral View B Medial View
Fig. 4-1 Ligaments of the subtalar and talocrural joints.

A Inversion B Eversion

Fig. 4-2 Ankle sprain mechanism of injury.

the longer fibular malleolus can be fractured as the talus Blisters
is forced into the distal end. If the eversion mechanism

continues, an avulsion fracture of the tibial malleolus Athletic, work, and casual footwear can cause irritation
can occur, resulting in a bimalleolar fracture. Mech- of the skin. Application of taping, wrapping, and brac-
anisms of injury for distal tibia and fibula fractures ing techniques themselves can cause blisters from shear-
include forcible inversion, eversion, dorsiflexion, and ing forces over the heel, lace, and bony prominence

internal rotation. areas such as the medial and lateral malleoli.
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Lateral

Fig. 4-3 Bimalleolar fracture. Note the comminuted fracture at the distal fibula, avulsion fracture of the tibial malleolus, and anterior
dislocation of the fibula seen on the lateral view, inferring a torn tibiofibular syndesmosis. (Courtesy of McKinnis, LN. Fundamentals of
Musculoskeletal Imaging, 4th ed. Philadelphia, PA: FA. Davis Company: 2014.)

Taping Techniques

Several taping techniques reduce inversion and eversion at the subtalar joint and reduce plantar flexion and
dorsiflexion at the talocrural joint, protecting against excessive range of motion. Some techniques are used to
prevent sprains and others to provide support to the injured ankle during a return to activities. Several tech-
niques are used specifically in the acute treatment of sprains and fractures to immobilize the ankle. The appro-
priate technique to use should be based on the intended purpose, the injury, the patient, and the activity.

| CLOSED BASKETWEAVE Figures 4—4, 4-5, 4-6

s Purpose: The closed basketweave technique is used both to prevent and to treat inversion and eversion
sprains (Fig. 4-4). It provides moderate support to the subtalar and talocrural joints and reduces range of
motion. For our purposes, we first review a basic closed basketweave and then illustrate several variations
used to provide additional support.

DETAILS
There may be as many different basketweave techniques as there are health care professionals applying them, but the majority of the
techniques contain some of the procedures described by Gibney? more than 100 years ago.

s Materials:
e 1% inch or 2 inch non-elastic tape, taping scissors
Option:
* Pre-wrap or self-adherent wrap, adherent tape spray, thin foam pads, skin lubricant
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% Position of the patient: Sitting on a taping table or bench with the leg extended off the edge with the foot

in 90 degrees of dorsiflexion.
% Preparation: Apply the basketweave technique directly to the skin.

Option: Apply pre-wrap or self-adherent wrap, adherent tape spray, thin foam pads, and skin lubricant
over the heel and lace areas to provide additional adherence and lessen irritation. Using self-adherent

wrap appears to provide some additional support to the ankle?
% Application:

MIIAE Inthis example, apply one layer of
pre-wrap <4mms (Fig. 4—4A).

Using 1% inch or 2 inch non-elastic
tape, apply two anchor strips at a slight
angle around the distal lower leg, just
inferior to the gastrocnemius belly with
moderate roll tension < (Fig. 4—4B).
An anchor strip can be placed around
the midfoot <mmm, proximal to the fifth
metatarsal head, but this is not required.
If this anchor strip is applied, monitor roll
tension to prevent constriction as the
foot expands on weight-bearing.

Option:  Use self-adherent wrap of 1%z inch or
2 inch width for these anchors to prevent
constriction.

Fig.4-4A

Fig.4-4B
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MIZEH  When preventing and treating inversion sprains, start the first stirrup on the medial lower leg anchor.
Proceed down over the posterior medial malleolus (Fig. 4-4C), across the plantar surface of the foot,
and continue up and over the posterior lateral malleolus with moderate roll tension (Fig. 4-4D).

Fig.4-4C

MIIXA  Finish on the lateral lower leg anchor
(Fig. 4-4E).

Fig.4-4E

When preventing and treating eversion
sprains, apply the stirrups on the lateral
lower leg anchor and follow the same
steps, finishing on the medial lower leg
anchor (Fig. 4-4F). Avoid excessive roll
tension that may cause inversion at the
subtalar joint.

Fig.4-4F

Steps Cont.
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MIEIHA  Begin the first horseshoe strip on the medial aspect of the midfoot (Fig. 4-4G), continue around
the distal Achilles tendon, across the distal lateral malleolus, and finish on the lateral midfoot with
moderate roll tension, proximal to the fifth metatarsal head (Fig. 4-4H).

Fig.4-4 G Fig.4-4H

MIAFA  Start the second stirrup on the medial lower leg by overlapping the first by V2 of the tape width,
continue down over the medial malleolus (Fig. 4-4l), across the plantar foot, up and over the
lateral malleolus, and anchor on the lateral lower leg (Fig. 4-4J).

Fig.4-41 Fig.4-4)
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MIEXH  The second horseshoe begins on the
medial rearfoot and overlaps the first by
Y of the tape width (Fig. 4-4K).

Fig.4-4K

The third stirrup, beginning on the medial
lower leg, overlaps the second and covers
the anterior medial and lateral malleoli
(Fig. 4-4L).

MIEAR  Starting on the medial rearfoot, apply the

third horseshoe, overlapping the second
(Fig. 4-4M).

Fig.4-4 M

Steps Cont.
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Beginning at the third horseshoe, apply
closure strips in a proximal direction with
moderate roll tension, overlapping each
<« (Fig. 4-4N). Apply the last closure
strip over the distal lower leg anchors.
Progress proximally, and angle the tape
to prevent gaps or wrinkles.

Fig.4-4N

Apply two to three closure strips around
the midfoot in a medial-to-lateral direc-
tion with mild to moderate roll tension,
remaining proximal to the fifth metatarsal
head (Fig. 4-40).

Fig.4-40

Heel Locks

% Purpose: Use heel locks to provide additional support to the subtalar and talocrural joints and secure the
closed basketweave technique (Fig. 4-5). Based on patient preferences, apply heel locks in either an indi-
vidual or continuous pattern. Many health care professionals apply the continuous heel lock to conserve
time when applying the basketweave technique.

s Materials:

e 14 inch or 2 inch non-elastic tape

s Position of the patient: Sitting on a taping table or bench with the leg extended off the edge with the foot
in 90 degrees of dorsiflexion.

ms Preparation: Application of the closed basketweave taping technique.

Individual Heel Locks
s Application:
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Using the individual technique, anchor
the lateral heel lock with 1% inch or
2 inch non-elastic tape across the lateral
lace area at an angle toward the longitu-
dinal arch (Fig. 4-5A).

Continue across the arch, then angle the
tape upward and pull across the lateral
calcaneus with moderate roll tension
(Fig. 4-5B), around the posterior heel, and
finish on the lateral lace area (Fig. 4-5C).

Fig.4-5A

Fig.4-5B Fig.4-5C

The medial heel lock begins over the
medial lace area at an angle toward the
lateral malleolus (Fig. 4-5D) and contin-
ues across the posterior heel.

Fig.4-5D

Steps Cont.
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MIAZH  Angle the tape downward and pull across the medial calcaneus with moderate roll tension

(Fig. 4-5E), under the heel, and finish on the medial lace area (Fig. 4-5F). Typically, the lateral and
medial heel locks are repeated.

Continuous Heel Locks
s Application:

MIZAE  The continuous heel lock technique combines the individual locks and is applied within
a figure-of-eight pattern with moderate roll tension. Apply a lateral heel lock as shown in
Figure 4-5A-C.
MIEPH  Instead of tearing the tape when finished, continue around the distal Achilles tendon (Fig. 4-5G).

MIEEH  Angle downward and pull the tape across the medial calcaneus (Fig. 4-5H).
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Continue across the plantar foot, then up
and over the dorsum of the foot toward
the superior medial malleolus (Fig. 4-5I),
around the posterior lower leg, and finish
on the anterior lower leg (Fig. 4-5)).
The continuous technique is also
often repeated.

Because non-elastic tape does not possess elastic
properties, starting with and maintaining the proper
angles of the body contours is important.

Helpful Hint |
. Proper angles will be created if the center of the
tape width covers the lateral and medial mal-

leoli. Begin the continuous technique by anchoring the
center of the tape directly over the lateral malleolus at an
angle toward the longitudinal arch. Center tape place-
ment over the lateral malleolus guides the tape toward

a correct lateral heel lock and medial malleolus center
placement guides toward a correct medial heel lock.

Fig.4-5)

...IF/THEN...
IF applying the continuous heel lock taping technique and the correct angles remain problematic, THEN apply pre-wrap
or self-adherent wrap in the same pattern at the start of a taping technique for additional practice.

Basketweave Variation One

s Purpose: Several variations to the basic closed basketweave technique provide additional support to
the subtalar and talocrural joints and reduce range of motion (Fig. 4-6). These variations are used when
patients are returning to activity or work while treating inversion, eversion, and syndesmosis sprains,
and fractures.

% Materials:

* 1% inch or 2 inch elastic tape, taping scissors
* 2 inch or 3 inch semirigid cast tape, gloves, water, taping scissors

% Position of the patient: Sitting on a taping table or bench with the leg extended off the edge with the foot
in 90 degrees of dorsiflexion.

% Preparation: Application of the closed basketweave taping technique.

s Application:



106  PartTwo | Injuries and Conditions of the Lower Body

After applying the closed basketweave,
use elastic tape in 1% inch or 2 inch
widths for heel locks (Fig. 4-6A). Apply
the elastic tape with the individual or
continuous technique. Non-elastic tape
heel locks can be applied over the elastic
tape to provide additional support.

Fig.4-6 A

If greater support is required, use semi-
rigid cast tape in 2 inch or 3 inch widths
for heel locks (Fig. 4-6B). Apply the
basketweave technique with heel locks
of non-elastic or elastic tape. Anchor the
cast tape around the distal lower leg and
continue with the continuous heel lock
technique with mild to moderate roll ten-
sion. Smooth, mold, and shape the cast
tape to the ankle. Allow 10-15 minutes
for the tape to cure. Additional anchors
over the cast tape are not required.

Fig.4-6 B

Basketweave Variation Two

m® Purpose: Another variation is the application of moleskin or thermoplastic material stirrups with the closed
basketweave technique. This variation, using semirigid materials, provides maximal support to the subta-
lar and talocrural joints, specifically inversion and eversion.

s Materials:
e 2 inch or 3 inch moleskin, taping scissors
* Paper, felt tip pen, % inch thermoplastic material, taping scissors, a heating source, an elastic wrap, 2 inch

or 3 inch moleskin

s Position of the patient: Sitting on a taping table or bench with the leg extended off the edge with the foot
in 90 degrees of dorsiflexion.

ms Preparation: Application of the closed basketweave taping technique.

s Application:



Steps Cont.

Cut moleskin stirrups from 2 inch or
3 inch width material into 25-30 inch
length straps.

Fold and cut the middle of the strap at
an angle to achieve better fit over the
plantar calcaneus (Fig. 4-6C).

After applying tape anchors, grasp the
ends of the strap and anchor the stirrup
on the plantar surface of the calcaneus
(Fig. 4-6D).

Pull the ends toward the lower leg
anchors with equal tension (Fig. 4-6E).
The center of the stirrup should be
located over the medial and lateral mal-
leoli. The stirrup may also be anchored
directly to the skin. Continue applying
the closed basketweave and heel lock
techniques.
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Fig.4-6 C

Fig.4-6 D

Fig.4-6 E
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Thermoplastic material of ¥ inch thick-
ness may also be cut into a 3-4 inch
width stirrup and fitted to the patient.
Design, cut, heat, and mold the material
(see Figs. 1-10 and 1-11C-G) over the
area from the lateral lower leg anchor,
over the lateral malleolus, under the cal-
caneus, across the medial malleolus, and
finish at the medial lower leg anchor.
The stirrup can be lined with moleskin
(Fig. 4-6F). Apply the closed basketweave
and heel lock techniques.

Place the thermoplastic stirrup on the
ankle and apply 1% inch or 2 inch elastic
tape heel locks and elastic anchor strips
around the distal lower leg with moder-
ate roll tension to attach the stirrup <amimm
(Fig. 4-6G).

Fig.4-6 G

]

Clinical Application Question 1
A center on the basketball team is currently in phase Il of a rehabilitation program for a second-degree eversion ankle
sprain. This phase includes position-specific shooting, rebounding, and agility exercises. A closed basketweave technique
was applied for support and protection. During the exercises, the center asks whether additional support can be provided.
The entire inventory of ankle braces is being used by other members of the team, leaving only taping supplies available
for use.
m Question: What can be done in this situation?
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| ELASTIC  Figure4-7

% Purpose: The elastic technique is an alternative to the closed basketweave and can be applied quickly
(Fig. 4-7). Because this technique offers mild support to the subtalar and talocrural joints, the elastic
technique is typically used only when preventing inversion and eversion sprains for non-injured patients.

% Materials:

* 1% inch or 2 inch non-elastic tape, 1% inch or 2 inch elastic tape, pre-wrap or self-adherent wrap, thin
foam pads, skin lubricant, taping scissors

Option:

* Adherent tape spray

m®  Position of the patient: Sitting on a taping table or bench with the leg extended off the edge with the foot
in 90 degrees of dorsiflexion.

s Preparation: Apply pre-wrap or self-adherent wrap and thin foam pads and skin lubricant over the heel
and lace areas.

Option: Apply adherent tape spray under the pre-wrap or self-adherent wrap for additional adherence.

- Application:

Begin by placing 1% inch or 2 inch
non-elastic tape distal lower leg anchors
directly to the skin or over pre-wrap or
self-adherent wrap.

Apply three consecutive stirrups with
1% inch or 2 inch non-elastic tape in a
medial-to-lateral direction, beginning the
first over the posterior medial and lateral
malleolus, overlapping each by 2 of the
tape width (Fig. 4-7A).

Fig.4-7 A

MIEEH  Using 1% inch or 2 inch elastic tape,
anchor on the lateral lace area and apply
two continuous heel locks (Fig. 4-7B).

Fig.4-7B

Steps Cont.
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MIEXHE  From the anterior lower leg, continue to apply the elastic tape in a circular or spiral pattern with
moderate roll tension (Fig. 4-7C), overlapping by ¥ of the tape width, and finish on the lower leg
anchor (Fig. 4-7D).

Fig.4-7 C Fig.4-7D

Apply a heel lock with 12 inch or 2 inch
non-elastic tape with moderate roll ten-
sion (Fig. 4-7E).

Option:  Anchor the elastic tape at the distal lower
leg with 1% inch or 2 inch non-elastic tape

<nimm.

Fig.4-7E

r. ..IF/THEN...
IF choosing a taping technique to support the subtalar and talocrural joints of a non-injured patient, and time is limited,
THEN consider using the elastic technique, which involves fewer steps and can be applied more quickly than the closed
basketweave.
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| SPARTAN SLIPPER Figure 4-8

- Purpose: The Spartan Slipper technique is used in combination with the closed basketweave in treating
inversion, eversion, and syndesmosis sprains to provide additional support during return to activity and/
or work (Fig. 4-8).

% Materials:
* 14 inch, 2 inch, and 3 inch non-elastic tape
Option:
* Pre-wrap or self-adherent wrap, adherent tape spray, thin foam pads, skin lubricant

s Position of the patient: Sitting on a taping table or bench with the leg extended off the edge with the foot
in 90 degrees of dorsiflexion.

% Preparation: Apply directly to the skin.
Option: Apply pre-wrap or self-adherent wrap, adherent tape spray, and thin foam pads and skin lubricant
over the heel and lace areas to provide adherence and to lessen irritation.

- Application:

MIINE  Start the technique by placing anchors
on the distal lower leg with 1% inch or
2 inch non-elastic tape.

With 3 inch non-elastic tape, measure
and tear a strip to serve as a stirrup.
Holding the ends of the stirrup, anchor
on the plantar surface of the calcaneus
(Fig. 4-8A).

Fig.4-8 A

Pull, with equal tension, the ends of
the stirrup toward the distal lower leg,
and anchor (Fig. 4-8B). The center of
the stirrup should cover the medial
and lateral malleoli.

Fig.4-8 B

Steps Cont.
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Tear another stirrup strip of 3 inch non-
elastic tape slightly longer than the first
one. Anchor the strip on the plantar
surface of the calcaneus over the previ-
ous stirrup. Starting at the ends, tear or
cut lengthwise down the middle of the
stirrup to the inferior medial and lateral
malleoli (Fig. 4-80).

Fig.4-8 C

Wrap the lateral stirrup ends individually
around the lower leg in a spiral pattern
with moderate tension (Fig. 4-8D),
finishing on the distal lower leg anchor.

Helpful Hint |
- As the stirrup ends progress from the plantar
foot, crease or pinch the tape, if needed, to

allow for smooth contact on the rearfoot.

Fig.4-8D

Wrap the medial stirrup ends around
the lower leg with moderate tension in
a spiral pattern, finishing on the distal
lower leg anchor, to form a slipper
(Fig. 4-8E).

Continue the Spartan Slipper technique
by applying a closed basketweave, with
heel locks of non-elastic, elastic, or semi-
rigid cast tape. Another option is to use
additional stirrups of moleskin or thermo-
plastic materials.
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| SUBTALARSLING  Figure 4-9

- Purpose: The subtalar sling technique is also used in combination with the closed basketweave to provide
additional support to the subtalar joint in treating inversion, eversion, and syndesmosis sprains*® (Fig. 4-9).
% Materials:
* 2 inch heavyweight elastic tape, taping scissors
Option:
* Pre-wrap or self-adherent wrap, adherent tape spray, thin foam pads, skin lubricant
s Position of the patient: Sitting on a taping table or bench with the leg extended off the edge with the foot
in 90 degrees of dorsiflexion.
% Preparation: Apply directly to the skin.
Option: Apply pre-wrap or self-adherent wrap, adherent tape spray, and thin foam pads and skin lubricant
over the heel and lace areas to provide adherence and to lessen irritation.
- Application:

Apply the anchors, stirrups, and horse-
shoes of the closed basketweave tech-
nique with 1% inch or 2 inch non-elastic
tape.

To prevent subtalar inversion, use a lateral
sling. Anchor 2 inch heavyweight elastic
tape on the medial plantar forefoot at an
angle toward the distal fifth metatarsal
(Fig. 4-9A).

Fig.4-9 A

MIEEH  Continue with moderate roll tension up and over the lateral midfoot toward the lateral malleolus
(Fig. 4-9B), around the posterior lower leg, and anchor on the lateral lower leg (Fig. 4-9C). Monitor
roll tension to prevent irritation of the midfoot lateral border,

Fig.4-9C
Steps Cont.
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A medial sling is used to prevent subtalar
eversion. The medial sling also can be
used when treating syndesmosis sprains.
Anchor 2 inch heavyweight elastic tape
on the lateral plantar forefoot at an angle
toward the longitudinal arch (Fig. 4-9D).

Proceed up and across the arch, with
moderate roll tension toward the medial
malleolus (Fig. 4-9E), around the poste-
rior lower leg, and anchor on the medial
lower leg (Fig. 4-9F).

Fig.4-9D

Fig.4-9 E Fig.4-9F

An additional lateral and/or medial sling
may be applied, anchoring in a more
distal position on the medial or lateral
forefoot (Fig. 4-9G).

After applying the subtalar sling(s),
continue with closed basketweave
closure strips and heel locks with
1% inch or 2 inch non-elastic tape.
Additional anchors over the distal
forefoot are not required.

Fig.4-9 G
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DETAILS

Because of the high incidence of inversion sprains, apply a lateral sling when using the medial sling technique to compensate for the inversion

tension of the medial sling.*

[ ]
...IF/THEN...

IF application of the basic closed basketweave taping technique is not effective in supporting the ankle during the
return to activity following a sprain, THEN consider using elastic or cast tape heel locks, moleskin or thermoplastic
stirrups, the Spartan Slipper, and/or the subtalar sling in combination with the closed basketweave to provide greater

support to the subtalar and talocrural joints.

| & SPATTING

% Purpose: The spatting technique entails applying tape over athletic shoes to provide support and reduce
range of motion to the subtalar and talocrural joints. Spatting is performed in sports that utilize cleats,
such as rugby and American football, and can be used alone or in combination with other ankle taping
and bracing techniques. Tapes in team or shoe colors are often used for the technique. This technique
and steps of application can be found on FADavis.com.

EVIDENCE SUMMARY

Several small studies have investigated the effectiveness
of ankle taping, ankle taping and spatting, spatting, and
no tape on ankle range of motion in pre-exercise and
postexercise conditions and functional performance
among various healthy populations. Examining range of
motion in pre-exercise conditions, researchers demon-
strated significant reductions in weight-bearing sudden
ankle inversion,” and active and passive ankle inver-
sion,*'* eversion,® plantar flexion,*'* and dorsiflexion®
with taping, taping and spatting, and spatting compared
with no tape. Findings from two studies showed taping
and spatting used in combination resulted in the great-
est reduction on ankle inversion” and plantar flexion'
range of motion. In postexercise conditions, researchers’
found taping, taping and spatting, and spatting provided
significantly greater reductions in ankle inversion than
no tape after 30 minutes of exercise. The combination
of taping and spatting was again the most effective in
reducing ankle inversion and there was no significant dif-
ferences between taping and spatting when used alone.”
Other researchers’ revealed significantly greater reduc-
tions in ankle inversion with spatting at 20, 40, and

60 minutes postexercise compared with taping alone.
Researchers” have also shown that spatting produced sig-
nificantly greater reductions in ankle plantar flexion at 40
and 60 minutes postexercise compared to taping alone.
However, one study® found no significant reductions in
ankle inversion, eversion, dorsiflexion, and plantar flex-
ion among taping, taping and spatting, and spatting
compared with no tape following 15 minutes of exercise.

The effects of taping, taping and spatting, and spatting
on functional performance have produced mixed results.
Researchers®'! have demonstrated no significant effects
on speed and agility performance with taping, taping
and spatting, and spatting compared to no tape. Others'
found taping and spatting significantly decreased agil-
ity performance as compared with no tape and taping,
taping and spatting, and spatting produced a signifi-
cant decrease in maximum vertical jump height when
compared with a no tape situation. Further research is
required to determine the efficacy and cost-benefit of
spatting and the combination of taping and spatting on
the reduction of ankle injuries among athletes who par-
ticipate with cleated footwear.
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| POSTERIOR SPLINT Figure 4-10

i Purpose: The posterior splint technique is used to immobilize the subtalar and talocrural joints in the acute
treatment of fractures and severe inversion, eversion, and syndesmosis sprains (Fig. 4-10). Use the splint
as temporary immobilization prior to further evaluation by a physician. Temporary immobilization may be
required while waiting overnight for a physician appointment or returning home with an athletic team
from an away competition. Two methods are interchangeable in applying the posterior splint technique;
the first is illustrated here (Fig. 4-10), and the second is online at FADavis.com. §

DETAILS
Periods of immobilization are normally determined by a physician following evaluation of the patient. To provide complete immobilization,
rigid cast tape is applied over stockinet and cast padding by cast technicians and physicians.

% Design:

* Rigid splints available off-the-shelf in pre-cut and padded designs provide temporary immobilization
in the treatment of fractures and sprains. The splints are constructed of several layers of rigid fiberglass
material, which are covered with fabric and foam padding in 2, 3, 4, and 5 inch widths by 10, 12, 15,
30, 35, and 45 inch lengths.

Posterior Splint Technique One

% Materials:
* Off-the-shelf rigid, padded splint, gloves, water, towel, two 4 inch width by 10 yard length elastic wraps,
metal clips, 1% inch non-elastic tape or 2 inch self-adherent wrap
mm Position of the patient: Prone on a taping table or bench with the leg extended off the edge. If pain and
swelling allow, place the ankle in subtalar neutral.
s Preparation: Mold and apply the padded splint directly to the skin.
% Application:

MIZAH  Remove the splint from the package and immerse in water of 70° to 75°F to begin the chemical
reaction. Submerge the splint the length of time it takes to squeeze the splint once or twice.
Remove the splint and place lengthwise on a towel.

MIAPHA  Quickly roll the splint and towel together to remove excess water (Fig. 4-10A).

MIEEH  Apply the splint from just inferior to the posterior knee, across the plantar foot to the distal toes
(Fig. 4-10B).

Fig.4-10A Fig.4-10B
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Mold the splint to the body contours
with the application of a 4 inch width
by 10 yard length elastic wrap in a spiral
pattern with moderate roll tension <
(Fig. 4-10C). Continue to mold and shape
the splint with the hands. Monitor the
pain-free position of the ankle. After
10-15 minutes, the fiberglass should be
cured; remove the elastic wrap.

Fig. 4-10 C

Using another 4 inch width by 10 yard
length elastic wrap, attach the splint
with moderate roll tension to the pos-
terior lower leg, ankle, and foot in a
spiral, distal-to-proximal pattern <amims
(Fig. 4-10D). Anchor the wrap with metal
clips or loosely applied 1% inch non-
elastic tape or 2 inch self-adherent wrap.
The patient will require crutches for
non-weight-bearing ambulation.

Fig.4-10 D

Clinical Application Question 2

Through the outpatient orthopedic clinic, you perform outreach services with an amateur rugby team. A flanker on the
team suffers a syndesmosis sprain of his left ankle. Following rehabilitation, a physician allows the flanker to return to
practice and competition with appropriate ankle support.

w  Question: What taping techniques can be used in this situation?

Wrapping Techniques

Wrapping techniques are used to provide compression to control swelling and effusion, to provide support,
and to reduce range of motion.

| FOOT AND ANKLE COMPRESSION WRAP Figure 4-11

s Purpose: The foot and ankle compression wrap technique is used in the acute treatment of inversion,
eversion, and syndesmosis sprains to control mild, moderate, or severe swelling and effusion (Fig. 4-11).
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% Materials:
*2inch, 3 inch, or 4 inch width by 5 yard length elastic wrap, metal clips, 172 inch non-elastic or 2 inch
elastic tape, taping scissors
Options:
e V4 inch or %2 inch foam or felt
e 2inch, 3 inch, or 4 inch self-adherent wrap or elastic tape, pre-wrap, thin foam pads
% Position of the patient: Sitting on a taping table or bench with the leg extended off the edge and the foot
in pain-free dorsiflexion.
% Preparation: Apply the technique directly to the skin.
Option: Cut a Y inch or 2 inch foam or felt horseshoe pad (see Fig. 4-19A-D). With the use of elastic
tape, apply one layer of pre-wrap directly to the skin and use thin foam pads over the heel and lace areas.
% Application:

The wrap technique for the ankle is
identical to the compression technique
for the foot illustrated in Chapter 3,
Figure 3-17. Apply the greatest amount
of roll tension distally and lessen tension
as the wrap continues proximally.

Option:  Apply the Y4 inch or ¥4 inch foam or felt

horseshoe pad to the medial and/or lateral
aspect of the ankle to provide additional
compression to assist in the control of swell-
ing and effusion (Fig. 4—11). If an elastic wrap
is not available, 2 inch, 3 inch, or 4 inch self-
adherent wrap or elastic tape may be used.

Fig. 4-11

r. ..IF/THEN...
IF the elastic compression wrap migrates or slides over or off the calcaneus during ambulation and movement of
footwear, THEN loosely apply a 1% inch non-elastic or 2 inch elastic tape or self-adherent wrap circular strip from the
lace area, across the plantar calcaneus, and finish over the lace area to anchor the elastic wrap <mimm.

| FOOT AND ANKLE COMPRESSION SLEEVE Figure 4-12

s Purpose: Use the foot and ankle compression sleeve technique to provide compression when controlling
mild, moderate, or severe swelling and effusion when treating sprains (Fig. 4—12). Unlike elastic wraps,
this compression technique, with proper instruction, can be applied and removed by the patient without
assistance.

% Materials:

* 242 inch, 3 inch, or 3% inch elastic sleeve, taping scissors
Option:
* Yainch or V2 inch foam or felt

ms Position of the patient: Sitting on a taping table or bench with the leg extended off the edge or sitting in
a chair.

s Preparation: Cut a sleeve from a roll to extend from the proximal toes to the distal lower leg. Cut and use
a double-length sleeve to provide additional compression.

- Application:



Chapter 4 | Ankle 119

Pull the sleeve onto the foot and ankle
directly to the skin in a distal-to-proximal
direction (Fig. 4-12). If using a double-
length sleeve, pull the distal end over the
first layer to provide an additional layer.
No anchors are required; the sleeve can
be cleaned and reused.

Option:  Apply the ¥4 inch or ¥ inch foam or felt
horseshoe pad to the medial and/or lateral
aspect of the ankle to provide additional
compression.

Fig. 4-12

| SOFTCAST  Fiqure4-13

s Purpose: Compression and mild support can be provided with the soft cast technique in the acute treat-
ment of sprains (Fig. 4—13). Because of the materials used, this technique is perhaps the most comfortable
for the patient with moderate or severe swelling and can be left in place for several days.

% Materials:

* 2 inch, 3 inch, or 4 inch width cast padding, 2 inch, 3 inch, or 4 inch width by 5 yard length elastic or self-
adherent wrap

ms Position of the patient: Sitting on a taping table or bench with the leg extended off the edge and the foot
in pain-free dorsiflexion.

um Preparation: Apply the soft cast directly to the skin.

% Application:

Apply 2 inch, 3 inch, or 4 inch width
cast padding from the proximal toes
to the distal lower leg in a spiral, distal-
to-proximal pattern with moderate roll
tension 4w (Fig. 4—13A). Applying three
layers of the material should provide ade-
quate compression around the ankle.

Fig.4-13A

Steps Cont.
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Next, apply the foot and ankle com-
pression wrap technique over the cast
padding with a 2 inch, 3 inch, or 4 inch
width by 5 yard length elastic wrap or
self-adherent wrap (Fig. 4-13B).

Fig.4-13B

| CLOTHWRAP = Fiqure 414 B

- Purpose: Use the cloth wrap technique to provide mild support in preventing inversion and eversion
sprains during athletic activities (Fig. 4-14).

s Materials:
* 2 inch width by 72-96 inch length cloth wrap, thin foam pads, 12 inch or 2 inch non-elastic tape

ms  Position of the patient: Sitting on a taping table or bench with the leg extended off the edge with the foot
in 90 degrees of dorsiflexion.

mm Preparation: Apply over a sock and use thin foam pads over the heel and lace areas to lessen irritation.

s Application:

Place the end of a 72-96 inch length
cloth wrap on the distal lateral lower
leg superior to the lateral malleolus and
anchor around the leg in a lateral-to-
medial direction (Fig. 4-14A).

Fig.4-14A
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Continue applying the wrap with the
continuous heel lock technique with
moderate roll tension (Fig. 4-14B). The
length of the cloth wrap should allow
for the application of at least two sets
of heel locks.

Fig.4-14 B

qI3ZH  Finish the wrap around the distal lower
leg and anchor with 1% inch or 2 inch
non-elastic tape 4w (Fig. 4-14C).

Heel locks may be applied with 12 inch
or 2 inch non-elastic tape with moderate
roll tension over the cloth wrap for addi-
tional support.

Fig. 4-14C

Clinical Application Question 3

While working on a job site, an electrician steps off the unfinished stairs that lead to an outside door. His right foot lands
on several pieces of scrap wood, causing a moderate inversion ankle sprain. A physician applies an air/gel bladder brace
on the ankle for support and compression. The electrician is also placed on crutches for ambulation.

m Question: What type of compression wrap technique can you use with the brace?

...IF/THEN...

IF a patient has swelling following an ankle sprain but will not be seen for treatment for an extended period of
time because of work commitments, THEN consider using an elastic sleeve to provide compression; after receiving
application instruction, the patient can apply and remove the sleeve herself or himself.
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Bracing Techniques

Bracing techniques for preventing and treating ankle sprains generally can be classified into four categories:
lace-up, semirigid, air/gel bladder, and wrap. Bracing offers several advantages over taping in preventing and
treating injuries. With fitting instructions, a patient can apply and remove the braces, and they can be reused.
During activity, straps and/or laces can be adjusted to maintain proper fit, comfort, and support. Several
braces are designed to assist in venous return in the treatment of swelling and effusion. Using braces also has
been proved cost-effective for reducing the incidence of ankle sprains.'*'

| LACE-UP  Fiqure4-15

% Purpose: Lace-up braces are designed to provide moderate support and limit inversion, eversion, plantar
flexion, and dorsiflexion in preventing and treating inversion and eversion ankle sprains (Fig. 4—15).

DETAILS

Lace-up braces are commonly used when preventing and treating inversion and eversion sprains of athletes in a variety of sports. The braces
can also be used with work and casual footwear. Lace-up ankle braces may be used in combination with the closed basketweave, elastic,
Spartan Slipper, and subtalar sling taping techniques to provide maximal support during activities.

% Design:

* The braces are available off-the-shelf in predetermined sizes, corresponding either to ankle circumfer-
ence or to shoe size.

» Some designs are universal and can be used on either ankle, while others are purchased in a right or left
style.

* The brace is applied directly over a sock and is constructed of a variety of strong, breathable materials,
such as ballistic nylon, neoprene, nylon/polyester fabric, vinyl laminate, or mesh fabric. Some designs
can be worn directly on the skin.

* Eyelets for lacing are located on the anterior aspect of the brace in a longitudinal pattern. The tongue,
located beneath the laces, is constructed of a durable, padded material to lessen irritation. This padded
material is also found over the posterior heel area.

* To provide additional support, outer straps or flaps are incorporated into the designs. Nylon straps with
Velcro closures are applied in a figure-of-eight and/or heel lock pattern over the brace. Flaps are used to
secure the laces and prevent loosening.

» Many of the designs that have straps contain an elastic Velcro closure strip to anchor the strap and lace
ends at the proximal end of the brace on the distal lower leg.

* From the basic lace-up design, many braces include various plastic or steel materials or use additional
straps to provide support.

e Insert plastic stays to serve as stirrups with some designs. Others are manufactured with an internal
thermoplastic shell that forms to the contour of the ankle during use.

» Some designs have forefoot and calcaneal straps to restrict range of motion in those areas.

* Several other design features found in lace-up braces include buttress pads, which prevent migration
and lessen swelling; tabs, which speed lacing and assist with application; elastic, neoprene, or gel mate-
rials, which prevent irritation; and contoured arches, which provide support.

% Position of the patient: Sitting on a taping table or bench or chair.

% Preparation: Apply a sock over the foot and ankle. Loosen the laces and straps of the brace.

Specific instructions for fitting and applying the brace are included with each design. For proper fit and sup-
port, carefully follow the step-by-step procedures from the manufacturer. The following application guide-
lines pertain to most braces.

s Application:
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JIEAB  Over a sock, hold each side of the brace and pull it over the foot
until the heel is firmly positioned in the brace (Fig. 4-15A).

Put the laces through the eyelets in a distal-to-proximal pattern
and tie at the proximal end (Fig. 4-15B). With many designs, the
distance between the left and right eyelets should be less than
2 inches. If greater, use the next larger brace size. If the brace
does not utilize straps, application is complete.

"

Applying straps will depend on the specific brace design. Figure-of-
eight and heel lock straps commonly begin with application over
the dorsum of the foot, continuing under the longitudinal arch,
around the heel, and anchoring on the lateral or medial lower leg
(Fig. 4-150).

Fig.4-15C
Steps Cont.
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MIEZH  Pull these straps tight and secure to the brace with Velcro. Anchor

PartTwo | Injuries and Conditions of the Lower Body

the strap and lace ends with the elastic closure strip (Fig. 4-15D).

Fig.4-15D

...IF/THEN...
IF lace-up braces gradually stretch after days or weeks of use, THEN wash and air-dry the braces and laces to shrink the
materials to near original size to achieve proper fit.

[T 2

SEMIRIGID Figure 4-16

Purpose: Semirigid braces provide moderate support and are used when preventing and treating inversion,
eversion, and syndesmosis ankle sprains. These braces limit inversion, eversion, and rotation, allowing

normal plantar flexion and dorsiflexion (Fig. 4-16).

DETAILS

Semirigid designs are very popular with basketball and volleyball players because these designs do not restrict plantar flexion and dorsiflexion
range of motion. However, athletes in a variety of sports can also wear the braces. The braces can also be used with casual and work footwear.
Use semirigid designs in combination with the closed basketweave, elastic, Spartan Slipper, and subtalar sling taping techniques to provide
maximal support during activities.

T 2

Design:

* The braces are manufactured in universal or individual fit designs in predetermined sizes.

» Most semirigid designs consist of a medial and lateral stirrup attached through a hinge to either a heel
or foot plate. The stirrups and plates are constructed from semirigid plastics and carbon composites.

* Several designs allow for custom molding and fitting.

* Semirigid braces are lined with EVA, neoprene, or air cell padding to provide compression, support, and
comfort during activity.

* Various nylon straps with Velcro attachments incorporated into the stirrups anchor the brace to the
distal lower leg.

» Many of the semirigid braces are available with extra design features to assist with support and comfort.

» Some designs have a nylon foam liner that wraps around the lower leg and calcaneus with anterior laces
to provide additional support.

» The medial and lateral stirrups of other designs contain a reinforced shell to further limit range
of motion.
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* The foot plates of some designs are molded similarly to an orthotic to support the longitudinal arch.
Other foot plates have small cleats on the plantar surface to prevent migration during activity.
* In several designs, the lining of the stirrups can be changed to accommodate abnormal body contours
and to vary the amount of compression.
* In several designs, the anchor strap can be adjusted according to the size and shape of the leg and the
type of footwear worn, such as low or high top athletic styles.
mm Position of the patient: Sitting on a taping table or bench or chair.
% Preparation: Apply a sock over the foot and ankle.
Application of semirigid designs should follow manufacturers'instructions, which are included with the
braces when purchased. The following general application guidelines apply to most semirigid designs.
% Application:

Begin by loosening the straps and positioning the foot onto the
heel or foot plate. Align the stirrups over the lateral and medial
malleoli. Bring the stirrups snugly together and anchor the distal
lower leg strap (Fig. 4-16A).

Fig.4-16 A

MIIFH  Position the pad and straps over the midfoot and anchor
(Fig. 4-168B).

Fig.4-16 B

Steps Cont.
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MIIEH  Loosen the shoe laces and place the foot inside the shoe, sliding
the heel against the heel box. Finish by tying the shoe laces
(Fig. 4-160).

Fig.4-16 C

| AIR/GEL BLADDER Figure 417

% Purpose: Air/gel bladder braces are designed only to limit inversion and eversion in preventing and
treating inversion and eversion ankle sprains (Fig. 4-17). The braces are used most often during the acute
phase of treatment to provide compression and moderate support.

DETAILS

The braces are used to prevent and treat sprains for athletes participating in a variety of sports. While somewhat larger than lace-up, semirigid,
and wrap designs, air/gel bladder braces can be used with work and casual footwear. Air/gel bladder braces may be used in combination with
the closed basketweave, elastic, Spartan Slipper, and subtalar sling taping techniques to provide maximal support during activities and with
the compression, sleeve, and soft cast wrapping techniques to provide moderate support during the acute phase of treatment.

% Design:

* The braces are available in universal or individual fit designs of various widths and lengths in predeter-
mined sizes.

* Air/gel bladder designs consist of medial and lateral thermoplastic stirrups or shells, pre-molded to the
contours of the lower leg and ankle.

* The stirrups/shells are lined with various combinations of air and/or gel bladders. Many pre-inflated air
bladder liners contain a proximal valve that allows for adjustments in compression. Some of the air/gel
and gel liners may be removed and placed in a freezer to cool. After the liners are cooled, reattach the
liners to the stirrups/shells to provide compression and cryotherapy. Several liner designs are covered
with soft foam material for additional comfort.

* The stirrups/shells are connected with an adjustable nylon strap that is worn across the plantar
calcaneus.

* Some designs have a nylon foam lower leg and midfoot wrap to provide additional compression and
support.

* The braces are anchored to the lower leg and ankle with two vinyl straps with Velcro closures.

% Position of the patient: Sitting on a taping table or bench or chair.

m®  Preparation: Apply a sock over the foot and ankle.

Instructions for application are included with each brace. The following guidelines pertain to most designs.
- Application:
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Begin by loosening the lower leg straps and distal air/gel bladders
from the stirrups/shells to expose the plantar calcaneus strap
(Fig. 4-17A). Adjust the calcaneus strap to allow the stirrups/shells
to fit snugly around the lower leg and ankle.

Fig. 4-17 A Plantar calcaneus strap.

MIAPH  Over a sock, place the heel onto the calcaneus strap and position
the stirrups/shells over the ankle and lower leg (Fig. 4-178).

Fig.4-17 B

MIdEH  Anchor the brace with the lower leg straps.

MIEXH  Place the foot and brace into the shoe and adjust the straps if
needed to achieve a snug fit (Fig. 4-17C).

Fig.4-17 C
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|

Clinical Application Question 4
Near the conclusion of the spring semester, an intercollegiate soccer midfielder who sustained a right ankle syndesmosis
sprain during spring practice comes into the athletic training facility. She plans to participate in a summer league at
home and asks about what type of protection she can use for her right ankle during practices and competitions. The
Spartan Slipper and subtalar sling taping techniques were applied when she returned to practice in the spring. These
techniques allowed a return but limited her ability to dribble and shoot the ball on goal.
m Question: What technique(s) can you use in this situation?

| WRAP  Fiqure4-18

ms Purpose: \Wrap braces are used in the prevention and treatment of inversion and eversion ankle sprains
and provide mild support (Fig. 4-18). These off-the-shelf braces can be categorized into two basic
designs based on their function: support or treatment.

DETAILS

Support braces can be used with work and casual footwear and for athletes participating in a variety of sports. The support design may be
used in combination with the closed basketweave, elastic, Spartan Slipper, and subtalar sling taping techniques to provide moderate support.
The treatment brace, on the other hand, is designed to be used for non—weight-bearing therapeutic activities to provide compression.

% Design:

* Support designs are available in universal or individual fit in predetermined sizes. The braces are con-
structed of ballistic nylon, nylon/Lycra, elastic/Lycra, or neoprene. Support to the ankle is provided
through various nylon straps with Velcro closures that are applied in figure-of-eight and/or heel lock
patterns.

* Treatment designs are available in universal fit and are made of neoprene with removable gel packs
attached in the inner liner of the brace. Many packs can be removed and heated and/or cooled, then
reattached to provide treatment to the ankle. Anchor the treatment designs with Velcro closures.

s Position of the patient: Sitting on a taping table or bench or chair.
% Preparation: Apply support designs over a sock. Apply treatment designs over a sock or directly to the skin.

Follow the manufacturer’s instructions when applying the braces.

- Application:

Apply some of the support designs by loosening the closures,
positioning the foot onto the brace, wrapping the brace around
the foot and ankle, and anchoring with Velcro closures
(Fig. 4-18A).

Fig.4-18A
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MIEFH  Apply the nylon straps in a figure-of-eight, heel lock, and/or stirrup
pattern as indicated by the manufacturer (Fig. 4-18B). Pull other
designs onto the foot and ankle in a distal-to-proximal pattern.

MIEEH  Apply the treatment designs by positioning the foot onto the
brace, wrapping around the foot and ankle, and anchoring with
the Velcro closures (Fig. 4-18C).

Fig. 4-18 C

|

Clinical Application Question 5
This season, you decide to purchase and use lace-up ankle braces in place of taping techniques to prevent ankle sprains
in the basketball athletes. During the first few practices, several athletes complain about the fit of the braces and the lack
of support provided.
m Question: What can you do to accommodate the basketball athletes?

=
...IF/THEN...

IF choosing a brace design for an athlete returning to practice following a syndesmosis ankle sprain, THEN consider

a semirigid design, which will limit external rotation. Also consider using the brace in combination with several taping

techniques to provide maximal support.

=
...IF/THEN...

IF support is needed in the acute treatment of a first-degree eversion sprain with mild to moderate swelling, THEN

consider the use of an air/gel bladder brace design, which limits inversion and eversion and can be applied over a

compression wrap technique in the control of swelling.
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EVIDENCE SUMMARY

Health care professionals use a variety of taping and
lace-up, semirigid, air/gel bladder, and wrap bracing tech-
niques in preventing and treating ankle sprains. The high
incidence of ankle sprains'® has led to the development of
these multiple tape techniques and brace designs. Investi-
gations of taping and bracing techniques are numerous in
the literature. The majority of the research has examined
the influence of ankle taping and bracing on ankle range
of motion, proprioception, balance, postural control,
muscle response, and overall functional performance.
The overall evidence from these clinical studies appears
to support the use of taping and bracing to reduce range
of motion and provide mechanical stability and improve
neuromuscular control with a minimal negative effect on
functional performance. Despite these clinical findings, a
limited amount of research has investigated the effective-
ness of taping and bracing in preventing the rate of ankle
sprains among active populations.

A 2013 National Athletic Trainers' Association
(NATA) position statement'® presented recommenda-
tions for the conservative management and prevention
of ankle sprains in athletes. The recommendations in the
statement are supported by relevant, patient-oriented
evidence available in articles and reviews. The evidence
was graded based on the Strength of Recommendation
Taxonomy developed by the American Academy of
Family Physicians.'” (For more complete information on
the scale, see Chapter 1, Further Reading). The authors'®
examined the evidence to determine the efficacy of tape
and brace techniques/designs in the prevention of first-
time and recurrent ankle sprains. Studies'®* included
in the statement demonstrated that tape and lace-up
and semirigid braces reduced the incidence of ankle
sprains among athletes in various sports. Some research-
ers” found no differences between tape and braces in
lessening rates of injury, while others'***? reported that
braces were more effective than tape in preventing ankle
sprains. An additional and important finding was that
tape and brace designs were more effective in the pre-
vention of ankle sprains among athletes with a history
of sprains compared with those who had no history of
ankle injury.'>'®222¢ Based on the evidence, the posi-
tion statement'® recommends athletes with a history of
previous ankle sprains should use prophylactic ankle
bracing and taping for all practices and games. Lace-up
and semirigid braces and traditional taping are recom-
mended to reduce the rate of recurrent ankle sprains in
athletes. A 2018 clinical practice guideline” provided
recommendations for the diagnosis, treatment, and

prevention of lateral ankle sprains. Examining injury
prevention, the authors” concluded that the use of tape
and brace techniques lessened the risk of first-time and
recurrent ankle sprains. Tape and braces were more effec-
tive in the prevention of recurrent sprains compared to
first-time injuries. The recommendations demonstrated
no differences between tape and braces in the prevention
of recurrent sprains.

Recommendations from the NATA position state-
ment'® and clinical practice guideline” and findings
from clinical research support the use of ankle taping
and bracing, but guidance for the most effective pro-
phylactic technique/design is unclear. Determining the
most appropriate technique/design to utilize should be
based on the patient as well as available resources such
as budget, availability, and skill of the health care pro-
fessional. Many'2'82021%¢ have shown that taping and
bracing are more effective in preventing ankle sprains in
athletes with a history of ankle injury. This finding should
be considered in clinical decisions of whether to prophy-
lactically tape or brace an entire team or only those with
a history of ankle injury.'® Researchers'? have conducted
a numbers-needed-to-treat (NNT) and cost-benefit anal-
ysis examining the effectiveness of ankle taping and brac-
ing. The NNT analysis was performed to determine how
many athletes must be taped or braced to prevent one
ankle sprain. The cost-benefit analysis determined impli-
cations of the interventions on facility budgets.'” Findings
from three studies in the analysis'? showed fewer athletes
with a history of ankle injury needed to be taped or braced
to prevent one sprain compared to taped or braced ath-
letes without a history of ankle injury. The cost of taping
an athlete one time is less than bracing the athlete one
time, but braces were found to be cost-effective over a
competitive season.'” Additionally, following instruction,
bracing requires less time from the athlete and health care
professional for application than taping over a season.

Numerous taping and bracing techniques and
designs are available to implement in the prevention
and treatment of ankle sprains. Health care profession-
als can integrate the existing evidence, clinical exper-
tise with the interventions, and patient preferences and
needs to guide clinical decisions. Future randomized
controlled trials and long-term prospective studies
examining the efficacy of different methods of taping
and designs of bracing can produce additional evidence
in determining the most effective intervention for pre-
venting ankle sprains among patients with a history of
ankle injury and those without a history of injury.
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| WALKING BOOT

% Purpose: \Walking boots or walkers (see Fig. 3-22) are used in treating inversion, eversion, and syndesmosis
ankle sprains, as well as with stable acute and stress fractures.
* Use the boots in the postacute treatment and rehabilitation period when limited range of motion and
weight-bearing are allowed to provide support.
» The ability to remove the boot for treatment, adjust the range of motion, and proceed with gait training
provides an effective bracing technique at a lower cost than traditional casting.

Padding Techniques

Use padding techniques to lessen shear forces and provide compression with various injuries and conditions of
the ankle. Applying taping, wrapping, and bracing techniques can cause trauma to the skin and result in irritation,
blisters, and lacerations. Several padding techniques can be used to prevent and treat these injuries and conditions.

| HORSESHOEPAD Figure 4-19

s Purpose: Use the horseshoe pad technique in the acute treatment of ankle sprains to provide additional
compression to assist with reducing swelling and effusion (Fig. 4-19).

% Materials:
e V4 inch or %5 inch foam or felt, taping scissors

ms Position of the patient: Sitting on a taping table or bench with the leg extended off the edge and the foot in
pain-free dorsiflexion.

m®  Preparation: Cut the horseshoe pad from V4 inch or ¥4 inch foam or felt to fit over the medial and/or lateral
aspect of the ankle. Off-the-shelf pre-cut designs are also available.

- Application:

MIIAE  Cut a piece of foam or felt approximately 4-5 inches in width and 6-8 inches in length.

JIEPH  Cutanarrow “U'-shaped pattern 5-7 inches lengthwise into the foam or felt (Fig. 4-19A). Another
horseshoe technigue is to cut a hole in the middle of the foam or felt 5-7 inches from the proximal
end (Fig. 4-198B).

Steps Cont.
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q13EH  Position the horseshoe pad over

MIZZH  Apply the foot and ankle compression

T 2

I 2
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the medial and/or lateral ankle with the
malleoli placed at the bottom of the
“U"or in the hole of the pad (Fig. 4-19C).

or sleeve wrapping techniques over the
horseshoe pad to anchor (Fig. 4-19D).

Fig.4-19D

DONUT PADS

Purpose: Donut pads can be used to reduce shearing forces on the ankle in the treatment of skin irritations

(see Fig. 3-26). Blisters are common over the heel, lace, and medial and lateral malleoli and are caused by

footwear and the application of tapes, wraps, and braces.

e Cut pads from ¥s inch or ¥ inch foam or felt and place them over the medial and/or lateral malleoli.

* The pad may be used under taping, wrapping, and bracing techniques.

* With taping techniques, attach the pad directly to the skin with adhesive gauze material (see Fig. 3—15)
prior to tape application or with pre-wrap (see Fig. 4-4A) during the taping technique.

* When applying wrapping techniques, anchor the pad within the technique.

* With bracing techniques, attach the pad with adhesive gauze material (see Fig. 3—-15) or pre-wrap and
1% inch or 2 inch elastic tape using the heel lock technique (see Fig. 4-5).

¢ ACHILLES TENDON STRIPS

Purpose: The Achilles tendon strip technique also reduces shearing forces that may occur when using
taping and bracing techniques. This technique and steps of application can be found on FADavis.com.
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DETAILS

Applying taping and bracing techniques daily to prevent and treat ankle sprains often causes irritation of the skin. Taping technique closure
strips and/or brace straps can cause irritation, especially over the Achilles tendon. Abnormal body contours, such as malalignment of the

Achilles tendon, may also lead to irritation.

|
Clinical Application Question 6

After several weeks of treatment and rehabilitation for an ankle sprain/fracture, a salesperson for an automobile
dealership returns to work. The physician recommends that all work activities be performed with a semirigid brace
on the ankle. Soon, the brace begins to cause skin irritation over the lateral malleolus.

= Question: How can you manage this situation?

[ ]
...IF/THEN...

IF using foam or felt materials for padding in combination with an ankle taping, wrapping, or bracing technique, THEN
choose the appropriate thickness of the material; the material should reduce shear forces but not affect the fit and
support provided by the technique, which can occur with an excessively thick pad.

Meghan Johnson is a two-sport athlete at G. Wilson
College, participating on the volleyball team in the fall
and the softball team in the spring. During the first
competitive volleyball match of the season, Meghan
jumped to block a spike at the net. When she landed,
her right foot struck a teammate’s shoe, causing a mod-
erate inversion and plantar flexion force. Meghan has
no history of ankle injury and was not wearing a pro-
phylactic tape, brace, or wrap technique. Meghan was
taken to the athletic training facility for evaluation by
Dean Fish, AT, and by the team physician. Following
an evaluation and subsequent radiographs, Meghan was
diagnosed by the physician with a moderate right ankle
inversion sprain. The team physician ordered Meghan
to be immobilized at 90 degrees of ankle dorsiflexion,
non-weight-bearing, for 5-10 days. During this time,
Meghan could receive treatment to her ankle. Dean and
the team physician discussed various taping and bracing
techniques that could be used to immobilize Meghan’s
right ankle. Dean decided to check several types of
immobilization techniques before speaking again with
the team physician and selecting one for Meghan.

Meghan progressed well within the therapeutic exer-
cise program Dean and the team physician designed.
Meghan was ready to begin sport-specific drills during
volleyball practice. The team physician requested that
Meghan’s ankle be supported during these drills and
for the remainder of the season. Dean used EBP and
selected an appropriate technique to support Meghan’s
ankle during volleyball activities.

Meghan finished the volleyball season without fur-
ther injury and began practice with the softball team.
Meghan asked Dean if she could continue with some
type of ankle support during softball practices. Dean
agreed and continued applying the technique used for
volleyball practices and competitions. During softball
practice, a base running drill required Meghan to sprint
from home plate to second base. As she stepped on first
base, her right ankle was forced into dorsiflexion, and she
experienced pain. Meghan finished practice and returned
to the athletic training facility to talk to Dean about a
different technique for support. Dean began to think
about a technique that will provide support and limit
dorsiflexion to allow Meghan to participate pain-free.

1. Develop two clinically relevant questions from
the case in the PICO format to generate answers
for the selection of a (1) technique for immobili-
zation for 5-10 days and (2) technique for soft-
ball activities for Meghan. The questions should
include the population or problem, the interven-
tion, a comparison intervention (if relevant), and
the clinical outcome of interest.

2. Design a search strategy and search to find the best
evidence to answer the clinical questions. The strat-
egies should include relevant search terms, elec-
tronic databases, online journals, and print journals
to use for the search. Discussions with your clinical
preceptor and other health care professionals can
provide evidence from expert opinion.

Continued
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3. Choose two to three full text studies or reviews
from each of your searches or the chapter ref-
erences. Evaluate and appraise each article to
determine its value and usefulness to the case. Ask
these questions for each study: (1) Are the results
of the study valid? (2) What are the actual results?
and (3) Are the findings clinically relevant to my
patients? Prepare a summary of the evaluation
with answers to the questions and rank the articles
based on the evidence hierarchy in Chapter 1.

4. Integrate findings from the evidence, your clin-
ical experience, and Meghan’s goals and prefer-
ences into the case. Consider which techniques
may be appropriate for each situation.

5. Evaluate the EBP process and your experience
within the case. Consider these questions in
the evaluation.

Were the clinical questions answered?

Did the searches generate quality evidence?

Wias the evidence evaluated appropriately?

Wias the evidence, your clinical experience, and
Meghan’s goals and values integrated to make
the clinical decisions?

Did the interventions produce successful clinical
outcomes for Meghan?

Was the EBP experience positive for Dean and
Meghan?

WRAP-UP

Ankle sprains are caused by excessive range of
motion and are common in athletic activities.
Fractures can occur in combination with sprains.
Blisters can result from repetitive shearing forces
caused by footwear and the application of taping,
wrapping, and bracing techniques.

The closed basketweave, heel lock, elastic, Spartan
Slipper, subtalar sling, and spatting techniques
provide support and reduce range of motion of the
subtalar and talocrural joints.

Cast tape and off-the-shelf fiberglass splints provide
immobilization in treating sprains and fractures.
Elastic wraps, tapes, and sleeves, as well as soft cast
compression techniques, control swelling and effu-
sion following injury.

Cloth wraps provide mild support when preventing
ankle sprains.

Lace-up, semirigid, air/gel bladder, and wrap braces
provide support and compression and limit range of
motion when preventing and treating ankle sprains
and fractures.

Walking boots and posterior splints can be used to
provide support and immobilization.

Donut and Achilles tendon strip pad techniques
reduce shearing forces.

The horseshoe pad technique provides compression
to reduce swelling and effusion.

FADAVIS ONLINE RESOURCES

[} .com/ to view these additional techniques for
the ankle.

; Go to the online resource center at http://Fadavis

* Spatting taping technique
* Posterior splint technique two
¢ Achilles tendon strip padding technique

WEB REFERENCES

National Athletic Trainers’ Association

National Athletic Trainers’ Association Position
Statement: Conservative Management and
Prevention of Ankle Sprains in Athletes
http://natajournals.org/doi/pdf/10.4085/1062-6050
-48.4.027code=nata-site
¢ This site allows access to recommendations on

the management and prevention of ankle sprains
among athletes.

American Academy of Orthopaedic Surgeons
https://www.aaos.org
* This website allows you to search for information

about the mechanism, treatment, and rehabili-
tation of ankle injuries, including the American
Academy of Orthopaedic Surgeons Clinical
Practice Guidelines.

The American College of Foot & Ankle
Orthopedics & Medicine
https://www.acfaom.org
* 'This site provides general information on

common injuries and conditions.
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LEARNING OBJECTIVES

1. Explain common injuries that occur to the lower leg.

2. Demonstrate the ability to apply tapes, wraps, braces,
and pads to the lower leg when preventing, treating,
and rehabilitating injuries.

3. Explain and demonstrate evidence-based practice
for the implementation of taping, wrapping, bracing,
and padding techniques for the lower leg within a
clinical case.

INJURIES AND CONDITIONS

Acute and chronic injuries and conditions of the
lower leg can result from direct force, excessive range
of motion, rapid acceleration and/or deceleration, and
repetitive stress. Sudden acceleration, such as that expe-
rienced by a sprinter pushing off from the blocks or a
softball outfielder chasing a fly ball, can cause excessive
plantar flexion and/or dorsiflexion of the ankle and can
result in a strain or rupture of the lower leg muscula-
ture. Moreover, repetitive running and jumping can
cause inflammation of, and injury to, the soft tissues.
Common injuries to the lower leg include:

¢ Contusions

e Strains

* Ruptures

* Overuse injuries and conditions

136

Lower Leg

Contusions

Contusions to the lower leg are caused by direct forces
and typically involve the tibia and/or posterior muscu-
lature. The tibia is susceptible to injury because over-
lying soft tissue does not provide a lot of protection.
Direct forces to the tibia often affect the periosteum
and cause irritation. Contusions to the posterior muscu-
lature frequently involve the gastrocnemius (Fig. 5-1).
These injuries are common in many athletic activities as
a result of being kicked or struck with equipment.

Strains

Strains to the lower leg musculature are caused by a vari-
ety of mechanisms during athletic and work activities.
Achilles tendon strains are caused by excessive dorsiflex-
ion of the ankle' (see Fig. 5-1). For example, a strain
can occur as a soccer player suddenly decelerates, changes
direction, and accelerates in the opposite direction off
the right foot, causing excessive dorsiflexion of the right
ankle. An inversion force to the ankle, excessive dorsi-
flexion, or a direct force to the posterior lateral malleolus
can cause a peroneal tendon strain (Fig. 5-2). With a
violent eversion and dorsiflexion or inversion and plantar
flexion force, the peroneal retinaculum can tear, caus-
ing a peroneal tendon subluxation and/or dislocation
(see Fig. 5-2). Asubluxationand/or dislocation can result,
for example, when a wrestler’s left foot is caught on the
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8o aamoy

Plantaris

Gastrocnemius,
lateral head

Gastrocnemius,
medial head

Gastrocnemius
(cut and removed)

Soleus

Achilles
tendon

Calcaneus

Fig. 5-1 Superficial muscles of the posterior lower leg.

Peroneus longus

Fig. 5-3 Gastrocnemius strain in tennis.
Note dorsiflexion of the left foot
with forced knee extension.

Peroneus brevis

Superior peroneal
retinaculum
Peroneal tendons
mat while the trunk is forced forward by an opponent
during a takedown, causing eversion and dorsiflexion of
the left ankle. Injury to the gastrocnemius, commonly
the medial head, can result from activities involving rapid
acceleration, deceleration, and jumping. Two common
causes of gastrocnemius injury include dorsiflexion of
the foot with forced knee extension (Fig. 5-3) and exten-
Fig. 5-2 Peroneal muscles of the lateral lower leg. sion of the knee with forced foot dorsiflexion.

Inferior peroneal
retinaculum

Peroneus brevis
attachment
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Ruptures

Complete rupture of the Achilles tendon is caused by the
sudden acceleration that is common with many athletic
activities (Fig. 5—-4). During the toe-off phase of the run-
ning gait, the foot is placed in plantar flexion while the
knee moves toward full extension. While more common
in males 30 years of age or older, perhaps because of
chronic inflammation and degeneration, ruptures can
be associated with patients of all sex and age groups.”

Overuse

Overload and repetitive stress from weight-bearing
activities and structural abnormalities can cause
lower leg overuse injuries and conditions. Repetitive
tensile stress caused by excessive weight-bearing can
result in Achilles tendinitis. Repetitive running on a

Medial condyle
of tibia

Medial surface
of tibial shaft

Tibialis anterior

Medial head of
gastrocnemius

Soleus

Tibialis posterior
Achilles tendon

Medial View

downhill grade may lead to anterior tibialis tendi-
nitis (Fig. 5-5). Posterior tibialis tendinitis can be
associated with foot pronation. Supination and pro-
nation of the foot (Fig. 5-6) can result in peroneal

Fig. 5-4 Ruptured Achilles tendon. The patient’ right Achilles tendon has been ruptured.
Note the depression proximal to the calcaneus and the involved swelling.

(Courtesy of Starkey, C and Brown, SD. Examination of Orthopedic &

Athletic Injuries. 4th ed. Philadelphia, PA: FA. Davis Company: 2015.)

Head of fibula

Lateral head of
gastrocnemius

Tibialis anterior

Soleus

Achilles tendon

Lateral malleolus

Lateral View
Fig. 5-5 Superficial muscles of the lower leg.
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Right Foot tendinitis. Repetitive stress, supination or pronation

° of the foot, inflexibility and/or weakness of the mus-
culature, and training errors can cause medial tibial
stress syndrome (MTSS). Excessive running on hard
surfaces such as asphalt or concrete in shoes without
appropriate support or shock absorption can lead to
the development of MTSS. Furthermore, stress frac-
tures of the tibia or fibula may result from overload,
foot pronation, pes cavus, training errors, amenor-
rhea, oligomenorrhea, and disordered eating and

8o aamoy

y ( associated nutritional deficiencies. Overload and
\ repetitive stress may also lead to exertional compart-
Pronated Neutral Supinated ment syndrome.

Fig. 5-6 Lxcessive pronation and supination.

Taping Techniques

Use several taping techniques to treat lower leg injuries and conditions, to limit excessive range of motion,
to support the musculature and soft tissue, and to immobilize the foot, ankle, and lower leg.

|  ACHILLES TENDON Figures 57 and 5-8

% Purpose: Use the Achilles tendon technique to treat strains and tendinitis, to limit excessive dorsiflexion and
stretch on the tendon. Two interchangeable methods are illustrated in the application of the technique.
Choose according to patient preferences (Fig. 5-7).

Achilles Tendon Technique One

% Materials:

* 1% inch non-elastic tape or 2 inch self-adherent wrap, 2 inch and 3 inch elastic tape, 3 inch heavyweight
elastic tape, adherent tape spray, thin foam pads, taping scissors

Option:
* Pre-wrap

- Position of the patient: Prone, sitting, or kneeling on a taping table or bench, with the lower leg extended
off the edge. Determine the range of dorsiflexion that produces pain by stabilizing the mid-to-distal lower
leg. Place a hand on the plantar surface of the distal foot and slowly move the foot into dorsiflexion until
pain occurs. Once painful range of motion is determined, place the involved foot in a pain-free range and
maintain this position during application.

% Preparation: Apply adherent tape spray to the distal lower leg and distal plantar surface of the foot. Place a
thin foam pad over the heel area to prevent irritation. Apply Technique One directly to the skin.
Option:
Apply pre-wrap over the area to lessen irritation.

s Application:
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Apply two anchors around the distal lower leg, with 1% inch
non-elastic tape or 2 inch self-adherent wrap, and one anchor
around the ball of the foot, with 2 inch elastic tape or self-adherent
wrap with moderate roll tension 4mmms (Fig. 5-7A). The lower leg
anchor may be placed inferior to the knee, around the upper
portion of the gastrocnemius belly. Using this anchor will allow for
additional tensile strength of the heavyweight elastic tape in
limiting range of motion. Use 2 inch or 3 inch elastic tape for the
anchor to prevent constriction.

Fig.5-7A

Using 3 inch heavyweight elastic tape, anchor a strip on the mid-to-
distal plantar foot and pull up toward the calcaneus (Fig. 5-7B).

Fig.5-7B

Continue across the middle calcaneus, over the posterior lower leg,
and finish on the posterior distal lower leg anchor (Fig. 5-70C).
Apply moderate roll tension with the tape and monitor the
pain-free position of the foot.

Fig.5-7 C
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Anchor an additional 3 inch heavyweight elastic tape strip on the
plantar foot over the first strip and pull the additional strip toward
the distal lower leg anchor (Fig. 5-7D). Cut or tear this strip
approximately 3 to 4 inches beyond the distal lower leg anchor.
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Fig.5-7D

MIEZFH  Tear or cut the proximal end of this strip lengthwise down the
middle to an area just superior to the insertion of the Achilles
tendon on the calcaneus (Fig. 5-7E).

Fig.5-7E

MUEIHA  Apply moderate tension on the tape ends and wrap each, in
opposite directions, around the lower leg in a spiral pattern.
Finish the pattern on the distal lower leg anchor (Fig. 5-7F).

Fig.5-7F

Steps Cont.
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MIZFA  Apply two to four circular strips of 2 inch elastic tape around the

I 2

I 2

I 2

I 2

MIARE  Apply anchors as illustrated in Figure 5-7A.

MIZPH  Anchor a strip of 2 inch heavyweight elastic tape on the mid-to-

PartTwo | Injuries and Conditions of the Lower Body

midfoot and distal foot and four to six circular strips of 2 inch
elastic tape around the lower leg with mild to moderate roll
tension wmms (Fig. 5-7G). Additional strips of non-elastic tape
are not required.

Fig.5-7 G

Achilles Tendon Technique Two

Materials:

* 1% inch non-elastic tape or 2 inch self-adherent wrap, 2 inch and 3 inch elastic tape, 2 inch heavyweight
elastic tape, adherent tape spray, thin foam pads, taping scissors

Option:

* Pre-wrap

Position of the patient: Prone, sitting, or kneeling on a taping table or bench, with the lower leg extended

off the edge. Determine the range of dorsiflexion that produces pain, as explained above. After the pain-

ful range of motion has been determined, place the involved foot in a pain-free range and maintain this

position during application.

Preparation: Apply adherent tape spray to the distal lower leg and distal plantar surface of the foot. Place a

thin foam pad over the heel area to prevent irritation. Apply Technique Two directly to the skin.

Option: Apply pre-wrap over the area to lessen irritation.

Application:

distal plantar foot. Proceed over the middle calcaneus, and finish
on the distal lower leg anchor (Fig. 5-8A). Apply moderate roll
tension during strip application and monitor the pain-free position
of the foot.

Fig.5-8 A
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MIEEEH  Anchor the next 2 inch heavyweight elastic tape strip at an angle
over the head of the fifth metatarsal. Continue over the medial
calcaneus, and anchor on the medial lower leg (Fig. 5-8B).
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Fig.5-8 B

MIAEH  Place the last 2 inch heavyweight elastic tape strip at an angle
over the head of the first metatarsal, proceed over the lateral
calcaneus, and anchor on the lateral lower leg (Fig. 5-8C).

Fig.5-8 C

MIEFH  Apply circular strips around the foot and lower leg with 2 inch
elastic tape 4mmm (Fig. 5-8D).

Fig.5-8 D
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| DORSALBRIDGE ~ Fiqure 5-9 B

s Purpose: The dorsal bridge technique limits excessive plantar flexion and stretch on the tendon when
treating anterior tibialis tendinitis (Fig. 5-9). This technique also can be used with ankle sprains to limit
plantar flexion, which is often temporarily lost following injury. When treating sprains, the dorsal bridge
may be used in combination with the closed basketweave (see Fig. 4-4), elastic (see Fig. 4-7), Spartan
Slipper (see Fig. 4-8), or subtalar sling (see Fig. 4-9) taping techniques to limit excessive plantar flexion
further and lessen additional stress on bony and ligamentous structures.

s Materials:

* 1% inch non-elastic tape or 2 inch self-adherent wrap, 2 inch elastic tape, 3 inch heavyweight elastic
tape, adherent tape spray, thin foam pads, taping scissors

Option:

* Pre-wrap

ms  Position of the patient: Sitting on a taping table or bench with the lower leg extended off the edge. Deter-
mine the range of plantar flexion that produces pain by stabilizing the mid-to-distal lower leg. Place a
hand on the dorsal surface of the distal foot. Slowly move the foot into plantar flexion until pain occurs.
After painful range of motion has been determined, place the involved foot in a pain-free range and
maintain this position during application.

mm Preparation: Apply adherent tape spray to the distal lower leg and foot. Place a thin foam pad over the
lace area to prevent irritation. Apply the dorsal bridge directly to the skin.

Option: Apply pre-wrap over the area to lessen irritation.

s Application:
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Place two anchor strips around the distal
lower leg, with 1%2 inch non-elastic tape
or 2 inch self-adherent wrap, and place
one anchor around the ball of the foot,
with 2 inch elastic tape or self-adherent
Wrap <amiim.

Anchor a strip of 3 inch heavyweight
elastic tape on the mid-to-distal dorsal
foot and pull with moderate tension
toward the lower leg. Anchor the strip on
the middle anterior lower leg (Fig. 5-9A).
An additional bridge may be applied over
the first strip. Fig.5-9 A

To prevent migration or slippage of the
strip(s) during activity, tear or cut the
ends lengthwise down the middle and
anchor on the distal foot and lower leg
in a spiral pattern (Fig. 5-9B).

Fig.5-9B
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Helpful Hint |

If migration of the heavyweight elastic tape
strips used with the Achilles tendon or dorsal
bridge taping techniques continues, use longer strips
and anchor in a spiral pattern as before. The longer strips
will allow for additional anchoring on the foot and lower
leg, and should lessen migration.

897 aamory

Apply two to four circular strips of 2 inch
elastic tape around the lower leg and
two to three strips of 2 inch elastic
tape around the distal foot with mild to
moderate roll tension <mms (Fig. 5-9C).
Additional strips of non-elastic tape are
not required.

Following application of the ankle taping
technique, place pre-wrap or self-
adherent wrap from the midfoot closure
strips to the ball of the foot <amims.

MIZLH  Place an anchor around the ball of Fig.5-9 C
the foot 4mms and proceed with the
application of the dorsal bridge.

Finish with the application of circular
strips with 1% inch non-elastic or
2 inch elastic tape on the lower leg
and 2 inch elastic tape around the foot
anm (Fig. 5-9D). A strip of 12 inch
non-elastic tape may be placed over
the bridge from the lateral malleolus
to the medial malleolus. Do not encircle
the ankle with this strip.

Helpful Hint |

To prevent skin irritation from gaps, check to be
sure the circular strips on the foot overlap with Fig.5-9D
the midfoot closure strips of the ankle taping technique.

| 4 PERONEALTENDON ™

% Purpose: The peroneal tendon technique can be used to treat strains when a patient is returning to
activity. This technique is effective because it limits excessive inversion and eversion at the subtalar joint
and provides moderate support and stability to the tendon as it passes posterior to the lateral malleolus.
This technique and steps of application can be found on FADavis.com.
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I POSTERIOR SPLINT

s Purpose: Use the posterior splint technique to immobilize the foot and ankle when treating an Achilles
tendon rupture and peroneal tendon subluxation and/or dislocation (see Fig. 4-10 and FADavis.com @)
The technigues are commonly used in the acute treatment stages as temporary immobilization but
can also be used for extended periods of immobilization.

* Rigid, padded splints are available off-the-shelf in pre-cut widths and lengths and can be molded
quickly to the patient.

* Use rigid cast tape over stockinet to immobilize the area.

* Off-the-shelf and cast tape splints require an elastic wrap to attach the splint to the lower leg, ankle,
and foot.

* The patient will require crutches for non-weight-bearing ambulation.

| CASTTAPE
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% Purpose: Orthopedic technicians or physicians commonly apply rigid cast tape to immobilize the foot,
ankle, and lower leg completely when treating peroneal tendon subluxations and/or dislocations, Achilles
tendon ruptures, gastrocnemius strains, posterior tibialis tendinitis, MTSS, and stress fractures.

* Periods of immobilization are typically determined by a physician.

* The majority of the rigid casts applied for these injuries are referred to as short-leg, extending from the
inferior knee to the toes.

* Cast tape is applied over stockinet and soft cast or Gore-Tex padding.

| CIRCULAR, “X,” LOOP, AND WEAVE ARCH

s Purpose: \When treating MTSS, several arch taping techniques provide support to the foot and correct
structural abnormalities.
* Use the circular arch (see Fig. 3-6) technique to provide mild support to the longitudinal arch.
* Use the “X" (see Fig. 3-7), loop (see Fig. 3-8), and weave (see Fig. 3-9) arch techniques to provide mild
to moderate support to both the longitudinal arch and forefoot.

| Low-DYE

mm Purpose: Use the Low-Dye technique to provide moderate support of the foot/forefoot and limit excessive
pronation when treating peroneal and posterior tibialis tendinitis and MTSS. The two methods are
illustrated (see Fig. 3-10 and FADavis.com f) in the context of arch strains and plantar fasciitis treatment.

|

Clinical Application Question 1
The personnel manager at the local textile manufacturing plant suffers a mild left Achilles tendon strain when playing
basketball at the high school gym. You apply the Achilles tendon technique to limit excessive dorsiflexion prior to his
athletic activities. Shortly after he begins to play, the taping technique migrates distally, allowing full dorsiflexion.
= Question: How can you manage this problem?

]

...IF/THEN...
IF using the circular, "X loop, or weave arch taping techniques to support the longitudinal arch and/or forefoot when
treating MTSS and pain is not lessened, THEN consider applying the Low-Dye taping technique or using a soft,
semirigid, or rigid orthotic design; these techniques provide support to the longitudinal arch and/or forefoot and correct
structural abnormalities, such as excessive pronation in the treatment of MTSS. These techniques also may lessen pain.
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Wrapping Techniques
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Use compression wrap techniques to control swelling in the acute treatment of Achilles tendon strains and
ruptures, peroneal tendon and gastrocnemius strains, and muscle and/or bone contusions. There are three
wrapping techniques, using elastic wraps and sleeves, that provide mechanical pressure over the lower leg
or lower leg, ankle, and foot following injury to control and lessen distal migration of swelling.

| FOOT, ANKLE, AND LOWER LEG COMPRESSION WRAP Figure 5-10

% Purpose: The wrap technique for many lower leg strains, ruptures, and distal contusions should include the
foot, ankle, and lower leg to assist in controlling swelling and lessening distal migration. The foot, ankle,
and lower leg compression wrap technique controls mild, moderate, or severe swelling (Fig. 5-10).

% Materials:

* 3inch, 4 inch, or 6 inch width by 5 or 10 yard length elastic wrap, or 3 inch, 4 inch, or 6 inch width
self-adherent wrap, metal clips, 1% inch non-elastic or 2 inch elastic tape, taping scissors

Option:

* Yainch or V2 inch foam or felt

s Position of the patient: Sitting on a taping table or bench with the leg extended off the edge and the foot
in pain-free dorsiflexion.

% Preparation: Apply the compression wrap directly to the skin.

s Application:

MIEAE  Anchor the end of the wrap on the distal plantar foot and apply the
foot and ankle compression wrap (see Fig. 3-17).

At the distal lower leg, continue the spiral wrap proximally to the
inferior knee <mm (Fig. 5-10). Apply the greatest amount of roll
tension distally and over the injured area. Lessen the roll tension as
the wrap continues proximally from the injured area. The technique
may require using multiple elastic wraps or rolls of self-adherent
wrap. Anchor the wrap with Velcro, metal clips, or loosely applied
1% inch non-elastic or 2 inch elastic tape <amim.

Helpful Hint |

With ambulation, monitor the proximal gas-
trocnemius and popliteal space for irritation
from the wrap, which may occur with repetitive

knee flexion.

Option:  The horseshoe pad technique (see Fig. 4-19), along with the compres-
sion wrap, may be used when treating peroneal tendon subluxations
and/or dislocations to provide additional compression over the area Fig.5-10
and assist in venous return. Place the pad directly on the skin over the
lateral malleolus and cover it with the foot, ankle, and lower leg com-
pression wrap.

| LOWER LEG COMPRESSION WRAP Figure 5—11

s Purpose: Use the lower leg compression wrap technique to assist in reducing mild or moderate swelling in
the acute treatment of muscle and/or bone contusions to the mid and proximal lower leg (Fig. 5-11).
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s Materials:
* 3 inch or 4 inch width by 5 yard length elastic wrap or 3 inch or 4 inch width self-adherent wrap, metal
clips, 1% inch non-elastic or 2 inch elastic tape, taping scissors
Option:
* Y5 inch or Y4 inch foam or felt
mm Position of the patient: Sitting on a taping table or bench with the leg extended off the edge.
% Preparation: Apply the compression wrap directly to the skin.
Option: Cut a s inch or ¥4 inch foam or felt pad and place it over the inflamed area directly to the skin to
provide additional compression and assist in venous return.
% Application:
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Anchor the wrap around the distal lower leg and continue
in a distal-to-proximal spiral pattern toward the inferior knee
<« (Fig. 5-11A). Apply the greatest amount of roll tension
distally and lessen as the wrap continues proximally.

MUEFH  Anchor with Velcro, metal clips, or loosely applied 1V2 inch
non-elastic or 2 inch elastic tape 4w (Fig. 5-11B).

Fig.5-11B
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| LOWER LEG COMPRESSION SLEEVE Figure 5-12

i Purpose: Using the lower leg compression sleeve technique will also control mild, moderate, or severe
swelling (Fig. 5-12). After receiving instructions on application, the patient can apply and remove this
compression technique without assistance.

% Materials:

* 3inch, 3%2inch, or 4 inch elastic sleeve, taping scissors
Option:
* /g inch or Y4 inch foam or felt

ms Position of the patient: Sitting on a taping table or bench with the leg extended off the edge.

% Preparation: Apply the elastic sleeve directly to the skin.

Option: Cut a % inch or ¥4 inch foam or felt pad and place it over the inflamed area directly to the skin to
assist in the control of swelling.

- Application:

MIEAE  Cut a sleeve from a roll to extend from the inferior knee to the distal
lower leg. A double-length sleeve may also be cut and used to
provide additional compression.

Pull the sleeve onto the lower leg in a distal-to-proximal direction
(Fig. 5-12). If using a double-length sleeve, pull the distal end
over the first layer to provide an additional layer. No anchors
are required. Clean and reuse the sleeve.

Fig.5-12

[ |

Clinical Application Question 2
Two days ago, a warehouse worker was struck in the proximal right lower leg with a metal cart. He was sent to a
physician for evaluation and was diagnosed with a moderate proximal tibial contusion. An elastic wrap was applied
over the proximal lower leg to control swelling. Today, he returns with ecchymosis and swelling in the distal lower
leg and foot.
w Question: What wrapping techniques can be used in this situation?

r

...IF/THEN...
IF an athlete is recovering from a mid tibial contusion and the physician allows a return to practice even though mild
swelling remains in the area, THEN consider using an elastic sleeve under the protective pad to control the swelling;
the sleeve may be more comfortable than an elastic wrap during practice.

8o aamoy
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Bracing Techniques

Many of these bracing techniques have been discussed previously and can be used to treat a variety of lower
leg injuries and conditions. Walking boots and orthotics, discussed in greater detail in Chapter 3, are used to
prevent and treat lower leg strains, ruptures, and overuse injuries and conditions. Ankle braces, illustrated in
Chapter 4, can be used to treat strains and overuse injuries and conditions.

| WALKING BOOT

i Purpose: Use walking boots (see Fig. 3-22) to provide complete support and immobilization when treat-
ing peroneal tendon subluxations and/or dislocations, gastrocnemius strains, Achilles tendon ruptures,
posterior tibialis tendinitis, MTSS, and stress fractures.

* Use the boots to provide lower leg, ankle, and foot support during non-weight-bearing and full weight-
bearing rehabilitation periods.

Helpful Hint |

When using walking boots in warm, humid
environments, place a sock over the involved
foot, ankle, and lower leg before applying the boot to
absorb perspiration and reduce soiling of the inner lining.

* The boots are commonly used in place of rigid casts. The boot allows for removal and treatment, range
of motion adjustments, and gait training.

| ORTHOTICS

s Purpose: Soft, semirigid, and rigid orthotic designs provide support, absorb shock, and correct structural
abnormalities, while preventing and treating lower leg injuries and conditions.

* Use soft orthotic designs (see Fig. 3-18), such as heel cups and full-length neoprene, silicone, thermo-
plastic rubber, polyurethane foam, and viscoelastic polymer insoles, to provide shock absorption when
treating MTSS and stress fractures. These designs assist in lessening repetitive stress to the lower leg.

* Use semirigid (see Fig. 3—-19) and rigid (see Fig. 3—20) orthotics to provide support and correct structural
abnormalities, such as excessive foot pronation or supination, when treating Achilles, posterior tibialis,
and peroneal tendinitis, stress fractures, MTSS, and exertional compartment syndrome.

| NEOPRENE SLEEVE Figure 5-13

% Purpose: Neoprene sleeves provide compression and mild support when treating gastrocnemius strains,
muscle and bone contusions, and MTSS (Fig. 5-13). Anecdotal information indicates that compression
over inflamed areas may lessen pain levels. However, with some patients, this technique may increase
pain. Following application, monitor for an increase in pain levels during activity.

% Design:

* Neoprene sleeves come in off-the-shelf designs in predetermined sizes that correspond to lower leg
circumference measurements.

» Some designs are constructed with protective padding incorporated into the sleeve.

* Several designs use a strap with a Velcro closure to provide additional support and compression.

* Extended wear and cleaning of neoprene sleeves may cause them to shrink, resulting in difficulties
during daily application.
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Helpful Hint |

Lessen neoprene sleeve application prob-
lems by first turning the sleeve inside-out

(Fig. 5-13A). Next, place the smaller end over the foot
(Fig. 5-13B). Pull the sleeve proximally onto the lower leg,
and stop when the smaller end approaches its normal
distal location on the lower leg (Fig. 5-13C). Last, pull the
larger end proximally and over the sleeve to its normal
location (Fig. 5-13D). Talcum powder may also be
applied on the inside of the sleeve to lessen problems.
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s Position of the patient: Sitting on a taping table or bench with the leg
extended off the edge or in a chair.

s Preparation: Apply neoprene sleeves directly to the skin; no anchors are
required.

ms Application: Fig.5-13A

Fig.5-13B Fig.5-13C Fig.5-13D

MIIAE  To apply, hold each side of the sleeve and place the larger end over
the foot. Continue to pull proximally until the sleeve is positioned
on the lower leg (Fig. 5-13E).

[ |

Clinical Application Question 3
A cross-country runner was diagnosed by the team
physician with MTSS several weeks ago. Treatment and
rehabilitation, which included therapeutic modalities,
stretching and strengthening exercises, and off-the-
shelf soft orthotics, allowed a full return to practice.
Recently, the runner asks if some type of support can
be applied to the lower leg during practice.
w Question: What are the alternative techniques

you can use?

Fig.5-13E
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| ANKLE BRACES

s Purpose: Several ankle brace designs can be used to treat peroneal tendon and stress fracture injuries.
The braces provide compression and/or moderate support when treating these injuries and can be

applied by the patient, following proper instruction.

* Use air/gel bladder braces (see Fig. 4-17) to provide additional compression to control swelling in the
acute treatment of subluxations and/or dislocations. These braces may be used in combination with
the compression wrap techniques (see Figs. 3-17 and 5-10) to assist in venous return.

» Air/gel bladder braces are also used when treating stress fractures of the tibia and/or fibula. Lower
leg designs are constructed with longer medial and lateral stirrups or shells to provide support to the

proximal, mid, and distal lower leg.

a EVIDENCE SUMMARY

The efficacy of various interventions for the treatment
and rehabilitation of MTSS and tibial stress fractures
has been examined in two separate evidence-based
reviews. A 2013 meta-analysis’ investigated conser-
vative interventions among active duty military sub-
jects with MTSS. Three randomized controlled trials
(RCTs) compared the use of air/gel bladder braces or
a neoprene sleeve with an incorporated aluminum bar
and no brace or sleeve during rehabilitation following
diagnosis. The researchers found no differences in the
time to complete a progressive rehabilitation and run-
ning program and a measured run without pain among

the subjects. Based on this review,’ the evidence is insuf-
ficient to support the use of braces/sleeves to accelerate
a return to full activity. A separate 2005 meta-analysis*
examined interventions for the treatment and reha-
bilitation of tibial stress fractures. The findings from
three small RCTs among military personnel and rec-
reational athletes demonstrated that the use of air/gel
bladder braces resulted in a faster rehabilitation period
and return to activity following diagnosis. While this
review provided some evidence for the benefit of air/
gel bladder braces, further investigations are needed to
determine their effectiveness with tibial stress fractures.

* Use lace-up (see Fig. 4-15) and semirigid (see Fig. 4-16) designs during a return to athletic or work activ-
ities to limit inversion, eversion, plantar flexion, dorsiflexion, and rotation with peroneal tendon strains.
* Air/gel, lace-up, and semirigid braces are available off-the-shelf in predetermined sizes.

|

Clinical Application Question 4
During the second half of the women’s basketball game, an official sprints down the court in advance of a fast break.
The team misses the layup, and the opponents start a fast break toward their goal. The official quickly stops, turns, and
sprints toward the other end of the court. He feels a pop in his left lower leg and immediately stops, suffering a ruptured
Achilles tendon. The team physician refers the official to a local orthopedic surgeon for further evaluation.
w Question: What immobilization options are available in this situation and under what circumstances would you

choose one option over another?

|

...IF/THEN...
IF applying the peroneal tendon taping technique and adequate compression and support is not provided to the
tendon in the fibular groove, THEN consider using a lace-up or semirigid ankle brace in combination with the taping
technique to provide additional compression over the tendon and further limit excessive inversion and eversion at
the subtalar joint.
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Padding Techniques
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Use foam, felt, and thermoplastic materials to offer support, absorb shock, and provide protection when pre-
venting and treating lower leg injuries and conditions. Foam and felt materials can be used to provide support
and absorb shock when treating strains, ruptures, and overuse injuries and conditions. Foam and thermoplastic
materials are used to prevent and treat contusions. Several high school and intercollegiate sports require man-
datory padding of the lower leg. These padding techniques will be discussed in Chapter 13.

I OFF-THE-SHELF Figure 5—14

% Purpose: Padding materials may be molded and attached to off-the-shelf pad designs to provide addi-
tional protection following a contusion (Fig. 5-14). Off-the-shelf designs can be found in Chapter 13.

s Materials:
8 inch, Y4 inch, or V2 inch open-cell foam, rubber cement, 2 inch elastic tape, thermoplastic material,

taping scissors
s Position of the patient: Sitting on a taping table or bench with the lower leg extended off the edge in a

functional position.
s Preparation: Cut the appropriate size of foam to overlap the shin guard.

s Application:

Cut a piece of open-cell foam % inch or V2 inch larger than the
shin guard and attach the foam to the inside surface with rubber
cement or 2 inch elastic tape (Fig. 5-14A). Cut a hole or donut in
the foam over the contusion to disperse the impact force.

Fig.5-14A

Consider molding and attaching a piece
of thermoplastic material with rubber
cement or 2 inch elastic tape to a shin
guard to protect a medial or lateral con-
tusion (Fig. 5-14B).

Helpful Hint |

Check to make sure normal range of motion is
allowed at the knee, talocrural, and/or subtalar
joints when using off-the-shelf or thermoplastic pads
over the proximal or distal lower leg.

Fig.5-14B
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| CUSTOM-MADE Figure 5-15

s Purpose: Use thermoplastic material to construct custom-made pads to provide protection when
preventing and treating lower leg muscle and bone contusions (Fig. 5-15). Many construct these pads
when off-the-shelf designs are not available or a comfortable fit cannot be achieved.

% Materials:

* Paper, felt tip pen, thermoplastic material, % inch or ¥ inch foam or felt, taping scissors, a heating source,
2 inch or 3 inch elastic tape or self-adherent wrap, pre-wrap, an elastic wrap, soft, low-density foam,
rubber cement

Option:

e 1 inch or 1% inch non-elastic or 1 inch or 2 inch elastic tape

ms Position of the patient: Sitting on a taping table or bench with the lower leg extended off the edge in a
functional position.

% Preparation: Design the pad with a paper pattern (see Fig. 1-10). Cut, mold, and shape the thermoplastic
material on the lower leg over the injured area. Attach soft, low-density foam to the inside surface of the
material (see Fig. 1-11).

- Application:
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Attach the pad to the lower leg with 2 inch or 3 inch elastic tape, or
self-adherent wrap over pre-wrap, or directly to the skin. Use strips
or a circular pattern with moderate roll tension 4wmms (Fig. 5-15A).
One to two circular strips of 1% inch non-elastic tape may be
applied loosely around the pad for additional anchors. Monitor
roll tension over the gastrocnemius to prevent constriction.

Helpful Hint |

Anchor the elastic tape directly on the thermo-
plastic material and continue with application.
The tape adhesive bond on the thermoplastic material
will lessen migration of the pad during activity.

Option:  Attach the pad to the lower leg by placing the pad underneath a
knee-high sock. Apply strips of 1 inch or 1% inch non-elastic or 1 inch
or 2 inch elastic tape over the sock to provide additional anchors <
(Fig. 5-15B).

Fig.5-15B
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| HEELLIFT  Fiqure5-16

s Purpose: Use this heel lift pad technique to absorb shock, elevate the hindfoot, and lessen the stress and
stretch on the tendon and muscle during activity, when treating strains, tendinitis, ruptures of the Achilles
tendon, and strains of the gastrocnemius (Fig. 5-16). The heel pad technique, constructed of foam, illus-
trated in Chapter 3 (see Fig. 3-27), also provides shock absorption when treating MTSS. When soft heel
cups are not available, foam heel pads may be used to lessen repetitive stress to the lower leg.

% Materials:

& inch, V4 inch, or V2 inch felt, taping scissors

ms Position of the patient: Sitting on a taping table or bench with the leg extended off the edge and the foot
in a dorsiflexed position.

s Preparation: Construct the pads from % inch, ¥4 inch, or ¥ inch felt or purchase in pre-cut designs with
adhesive backing. The pads should cover the entire heel or shoe liner heel area. To prevent adaptive
changes with the use of one pad, such as changes in walking and/or running gaits, place a heel lift on
each heel or in each shoe.

- Application:

8o aamoy

Taper the distal end of the pad and attach it to the heel with
adhesive gauze material (see Fig. 3-27) or with 2 inch elastic
tape or self-adherent wrap (see Fig. 4-5) or cement the pad
to the shoe liner (Fig. 5-16).

Fig.5-16

DETAILS

Using certain types of footwear can also elevate the hindfoot and lessen the stress and stretch on the Achilles tendon and gastrocnemius. Shoes
with medium heels of 1-2 inches can elevate the hindfoot and lessen stress and stretch on these structures. Cowboy boots are a common shoe
design that can be used.

| LONGITUDINAL ARCH

% Purpose: Use the longitudinal arch pad technique to provide mild to moderate support of the arch when
treating MTSS and stress fractures (see Fig. 3-25). The pads are available off-the-shelf or cut from foam
or felt. These pads may be used when orthotics are not available. Attach the pad with the circular arch
technique (see Fig. 3-6).

| MANDATORY PADDING

The NCAA® and the NFHS® require the use of mandatory protective equipment for the lower leg in several
sports. Baseball, field hockey, ice hockey, girls'lacrosse (goalkeeper), soccer, and softball athletes are required
to wear protective padding on the lower leg during all practices and competitions. The majority of these
pads come in off-the-shelf designs. An in-depth discussion of these pads can be found in Chapter 13.
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|

Clinical Application Question 5
While batting in the fourth inning, the right fielder on the baseball team fouls a ball off his right lateral lower leg.
After several days of treatment, the physician allows him to return to activity if protected with padding.
m Question: What padding techniques are appropriate in this situation?

—
...IF/THEN...

IF felt heel lifts are effective in lessening the stress and stretch of the Achilles tendon when treating tendinitis, THEN

consider using custom-made orthotics with heel lifts, which will eliminate the need for daily construction and

application of the felt pad.

Melissa Hoover is an investment banker at Kozack
Financial Services in town. She is currently in week 6
of a 20 week training schedule for the local marathon.
Melissa has been running for the past 3 years, averaging
approximately 12—15 miles per week. During the past
3 years, she has experienced occasional lower leg pain,
which she always relieved by purchasing new shoes.
Melissa’s training schedule was designed by a local run-
ning club, specifically for first-time marathoners. Week
1 began with a total of 16 miles and progressed to
21 miles at week 6. The scheduled mileage peaks at
week 18 with a total of 36 miles, then decreases as the
marathon approaches. Monday and Friday are rest
days, and a long run is scheduled for each Sunday.
During week 3, Melissa began to experience a peri-
odic dull ache in her distal right lower leg. She con-
tinued training as scheduled. Melissa noticed that the
dull ache progressed to constant pain in the area during
week 4, especially at night following her morning run.
Again, she continued the scheduled training. As week
5 progressed, she began to experience the pain prior to,
during, and after each run. The pain was centered in her
distal right posteromedial tibia. She also noticed that the
medium/high-heeled shoes she wore to work increased
the intensity of the pain. Melissa believed that some
amount of pain was normal for this type of training and
attempted to continue with the training. She decided to
take an extra rest day in week 6 and resume training the
following day. But Melissa was unable to run the sched-
uled mileage because of the intense pain in her right
lower leg. After obtaining a physician’s referral, she con-
tacts a friend, Jennifer Duke, who is a PT/AT at Tolsma
Orthopedic Clinic, and schedules an appointment.
Following a static and dynamic evaluation, Jennifer
discovers excessive right foot pronation during walking

and running gaits. The wear pattern on Melissa’s run-
ning and work shoes demonstrates the pronation. Jen-
nifer finds point tenderness with palpation, along the
distal posteromedial border of the tibia. Bilateral range
of motion and strength are normal, but pain is pro-
duced with resisted plantar flexion in the right foot.
Active weight-bearing movements on the distal right
toes also produce pain. Jennifer notes inflexibility of
the right heel cord. Jennifer refers Melissa to a physi-
cian for further evaluation of suspected medial tibial
stress syndrome. The physician finds point tenderness
in the distal right tibia with no crepitus, deformity,
or neurological symptoms. Radiographs and bone
scan reveal no bony pathology. The physician’s rec-
ommendation is to begin treatment of medial tibial
stress syndrome.

Jennifer designs a therapeutic exercise program for
Melissa that includes rest, flexibility and strengthen-
ing exercises, and modalities for symptomatic treat-
ment. Melissa asks Jennifer for her advice on including
taping and/or bracing techniques in the program. Jen-
nifer has used several techniques with previous patients
with medial tibial stress syndrome to provide support,
shock absorption, and correction of structural abnor-
malities, but the outcomes have been mixed. Jenni-
fer tells Melissa that she will explore the options and
choose the most effective technique(s) to return her
to running.

1. Develop a clinically relevant question from the
case in the PICO format to generate answers for
the selection of taping and/or bracing tech-
niques for Melissa. The question should include
the population or problem, the intervention, a
comparison intervention (if relevant), and the
clinical outcome of interest.



2. Design a search strategy and search to find the
best evidence to answer the clinical question.
The strategy should include relevant search
terms, electronic databases, online journals, and
print journals to use for the search. Discussions
with your faculty, preceptor, and other health
care professionals can provide evidence from
expert opinion.

3. Choose three to five full text studies or reviews
from your search or the chapter references.
Evaluate and appraise each article to determine
its value and usefulness to the case. Ask these
questions for each study: (1) Are the results of
the study valid? (2) What are the actual results?
and (3) Are the findings clinically relevant to
my patients? Prepare a summary of the evalu-
ation with answers to the questions and rank
the articles based on the evidence hierarchy

in Chapter 1.
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4. Integrate findings from the evidence, your clin-
ical experience, and Melissa’s goals and prefer-
ences into the therapeutic exercise program for
Melissa. Consider which taping and/or bracing
techniques may be appropriate for Melissa.

5. Evaluate the EBP process and your experience
within the case. Consider these questions in
the evaluation.

Sor1 aamory

Wias the clinical question answered?

Did the search generate quality evidence?

Wias the evidence evaluated appropriately?

Wias the evidence, your clinical experience, and
Melissa’s goals and values integrated to make
the clinical decision?

Did the intervention produce successful clinical
outcomes for Melissa?

Was the EBP experience positive for Jennifer
and Melissa?

WRAP-UP

* Lower leg contusions, strains, ruptures, and
overuse injuries and conditions can be caused by
excessive range of motion and acute and chronic
stresses.

¢ 'The Achilles tendon, dorsal bridge, and peroneal
tendon taping techniques limit excessive dorsiflex-
ion, plantar flexion, and inversion/eversion of the
foot, respectively.

¢ 'The Low-Dye and arch taping techniques pro-
vide support to the foot and correct structural
abnormalities.

¢ The posterior splint and cast tape techniques provide
immobilization of the foot, ankle, and lower leg.

¢ Elastic wraps and sleeves and self-adherent wraps
provide mechanical pressure to the lower leg in the
acute treatment of swelling.

* Walking boots and ankle braces provide support and
limit range of motion.

* Orthotics can be used when treating acute and
chronic lower leg injuries.

* A neoprene sleeve provides support and compression
to the lower leg.

* The heel lift and longitudinal arch padding tech-
niques provide shock absorption, support, and
correction of structural abnormalities.

¢ Thermoplastic materials provide protection when
preventing and treating lower leg contusions.

¢ The NCAA and NFHS require the use of mandatory
protective equipment for the lower leg in several
sports.

4 FADAVIS ONLINE RESOURCES

* Peroneal tendon taping technique

WEB REFERENCES

Wheeless’ Textbook of Orthopaedics
http://www.wheelessonline.com/
¢ 'This website allows access to anatomy, diagnostic
imaging, and management information on a
variety of injuries.
American Orthopaedic Foot & Ankle Society
http://www.aofas.org/Pages/Home.aspx
* This site provides access to lower leg information
on injuries and conditions as well as treatment
methods.
SportsInjuryClinic.net
https://www.sportsinjuryclinic.net/
¢ This site allows you to search an injury index for
the treatment and rehabilitation of a variety of
lower leg injuries and conditions.
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Knee

LEARNING OBJECTIVES

1. Discuss common injuries that occur to the knee.

2. Demonstrate the application of taping, wrapping,
bracing, and padding techniques when preventing,
treating, and rehabilitating knee injuries.

3. Explain and demonstrate evidence-based practice
for the implementation of taping, wrapping, bracing, and
padding techniques for the knee within a clinical case.

INJURIES AND CONDITIONS

Injury to the knee can occur from acute and chronic
forces during contact and/or non-contact athletic and
work activities. During athletic and work activities,
extreme forces are placed on the knee. Because soft tissue
structures act as the main stabilizers of the knee joint,
injuries occur more frequently to ligaments, menisci,
bursae, and tendons as a result of compression, friction,
repetitive movements, and rotary and shearing forces.
Common injuries to the knee include the following:

* Contusions

* Sprains

* Meniscal tears

* Plica syndrome

* Anterior knee pain

* Nerve contusion

* Fractures

¢ Dislocations/subluxations

* Bursitis

* Overuse injuries and conditions

Contusions

Contusions to the soft tissue and bone of the knee can
be caused by compressive forces. Falling on the knee
and being struck by a direct force may result in pain,
swelling, and loss of range of motion. A direct blow,
chronic compression from kneeling, and being pinched
between the tibia, patella, and femur can cause an infra-
patellar fat pad contusion (Fig. 6-1).

Sprains

Knee sprains are caused by unidirectional, multi-
directional, and/or rotary forces during contact or
non-contact activities. Depending on the force, a sprain
of the knee can result in damage to single or multiple
ligamentous structures. A valgus force on the lateral
aspect of the knee can result in a medial collateral lig-
ament (MCL) sprain (Figs. 6-2 and 6-3). Adduction
and internal rotation of the knee is a common mecha-
nism of MCL injury.! For example, a sprain can occur
as a football offensive linemen pass blocks and another
player is pushed or falls against the lateral aspect of the
linemen’s right knee, causing a valgus force. The lateral
collateral ligament (LCL) is injured by a varus force on
the medial aspect of the knee, commonly with internal
rotation of the tibia. Medial or lateral lower leg rotation
on a planted foot, direct force causing hyperextension,
and external tibia rotation with the knee in a valgus
position can cause injury to the anterior cruciate lig-
ament (ACL) (Fig. 6-4). ACL injuries typically occur
with quick deceleration, cutting, twisting, and landing
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Fig. 6-2 Anterior view of the ligaments and muscles of the knee.

movements (Fig. 6-5). An ACL sprain can result as a
lacrosse midfielder sprints down the field and suddenly
stops, then pivots on the left foot and quickly turns
to the right, causing external rotation of the left tibia
and valgus stress at the knee (Fig. 6-6). The posterior
cruciate ligament (PCL) can be injured by a fall on
the anterior knee while in a flexed position with foot
plantar flexion, a direct force to the proximal lower leg,
hyperextension, or a rotational force (see Fig. 6-4).

(cut and removed)

90° of knee flexion
demonstrating friction
of plica over medial
femoral condyle

Fig. 6-1 Anterior view of the knee.

Fig. 6-3 \algus force causing medial
collateral ligament (MCL) sprain.

With multidirectional and rotary forces, injury com-
monly occurs to more than one structure.

Meniscal Tears

Tears to the medial and lateral menisci are caused by
compression and shearing forces (see Fig. 6—4). Injury
to the medial meniscus is more common because of its
connection to the joint capsule surrounding the knee
and the deep fibers of the MCL. Tears can occur from
twisting or cutting movements on a planted foot during
flexion or extension of the knee.? Medial meniscal tears
are also associated with multiple sprains of the MCL,
caused by the loss of medial stability and their structural
connection.
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Fig. 6-4 Superior view of the cruciate ligaments and menisci.

Fig. 6-5 Sagittal MRl demonstrating distuption in linear continuity of ACL (outlined).
(Courtesy of McKinnis, LN. Fundamentals of Musculoskeletal Imaging, 4th ed. Philadelphia, PA:
FA. Davis Company: 2014.)

Medial Plica Syndrome

The most commonly injured plica is the mediopatel-
lar, which originates on the medial knee and crosses the
medial femoral condyle (see Fig. 6-1). A direct blow to
the medial knee as a result of being kicked or repetitive
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Fig. 6-6 Anterior cruciate ligament (ACL) sprain.

friction of the plica over the medial femoral condyle
during knee flexion and extension can cause inflamma-
tion and additional thickening,.

Anterior Knee Pain

Anterior knee pain is commonly associated with
injury or structural abnormalities involving the exten-
sor mechanism, consisting of the distal quadriceps,
quadriceps tendon, patella, and patellar tendon (see
Fig. 6-2). Patellofemoral pain (PFP) is caused by
inflexibility of the posterior leg musculature and lat-
eral retinaculum, pronation of the foot, and weakness
of the medial quadriceps and hip adductors resulting
in abnormal tracking of the patella within the femoral
groove. Compressive and shear forces and abnormal
tracking of the patella caused by pronation of the foort,
external torsion of the tibia, patella alta, and degener-
ation can result in chondromalacia patella. Patellar
tendinitis (jumper’s knee) or patellar tendinopathy
is caused by repetitive jumping, running, or kicking
(Fig. 6-7). These movements can also result in ten-
dinitis of the quadriceps tendon. Repetitive tension
on the patellar tendon in the adolescent can lead to
Osgood-Schlatter disease (OSD) or Sinding-Larsen
Johansson disease (SLJ). Ruptures of the patellar or
quadriceps tendon can occur with violent eccentric
quadriceps contractions and often follow injuries and
conditions that have caused degenerative changes in
these structures.
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Fig. 6-7 Patellar tendinitis (jumper’s knee) or patellar
tendinopathy is common in basketball

Nerve Contusion

A direct blow or excessive compression to the infe-
rior aspect of the fibular head can cause a peroneal
nerve contusion. The force is commonly a result of
being kicked or excessive compression from a wrap
or brace.

Fractures

Fractures of the patella can be caused by a direct blow
occurring with a fall or a blow to the anterior knee or
an eccentric contraction of the quadriceps occurring
with jumping or running movements.’ Osteochondral
and chondral fractures can occur from a direct blow
or violent twisting, cutting, or rotational movement.
Overuse, direct trauma, or a violent muscular contrac-
tion can result in an avulsion fracture. A fracture of the
tibial tubercle can be caused by active contraction of
the quadriceps with forced flexion of the knee and may
follow the development of OSD.?

Dislocations/Subluxations

Dislocations of the knee are caused by multidirectional
and/or rotary forces and are associated with injury to
other structures in and around the knee. Acute patellar
subluxations or dislocations can be caused by sudden
deceleration with an associated cutting movement, as
is experienced by football wide receivers while running
pass routes. Individuals with flac lateral femoral con-
dyles, pronated feet, genu valgum, externally rotated
patellas, and/or medial knee laxity and lateral knee

tightness are predisposed to lateral subluxations or
dislocations.'

Bursitis

Bursitis of the knee can be caused by direct force or
overuse. Compressive force from a direct blow or exces-
sive kneeling can cause inflammation of the prepatel-
lar bursa (Fig. 6-8). Repetitive friction of the patellar
tendon can result in inflammation of the deep infra-
patellar bursa. Compressive force from a direct blow,
genu valgum, quadriceps weakness, or inflexibility of
the hamstrings can result in inflammation of the pes
anserinus bursa. Ligamentous or meniscal injuries of
the knee can cause inflammation of the semimembra-
nosus bursa (Baker’s cyst).

Overuse

Overuse injuries and conditions of the knee are caused
by repetitive stress and structural abnormalities. Iliotib-
ial band syndrome is caused by repetitive stress and
friction as the iliotibial band passes over the lateral fem-
oral condyle (see Figs. 6-9 and 7-4). The syndrome
is often associated with excessive foot pronation, leg-
length discrepancy, genu varus, and training errors.
Genu valgum, quadriceps weakness, and overuse can
cause pes anserinus tendinitis (see Fig. 6-8). Stress
fractures of the tibial tubercle, tibial plateau, and fem-
oral condyles can be the result of repetitive jumping or
running movements and training errors.

Prepatellar

Superficial

infrapatellar
bursa Medial collateral
Deep ligament
infrapatellar Pes anserinus
bursa bursa
Patellar Pes anserine muscle
tendon group attachment:

Semitendinosus
Gracilis

Tibia Sartorius

Fig. 6-8 Bursae of the anterior and medial knee.



Chapter 6 | Knee 163

C

Fig. 6-9 lliotibial band syndrome. A Full knee extension, B lliotibial band moving posteriorly over lateral femoral condyle with knee flexion, € 90° of knee flexion
with iliotibial band positioned posterior to lateral femoral condyle.
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Taping Techniques

Provide support and reduce stress to the soft tissue, limit excessive range of motion, and prevent and treat
knee injuries and conditions by using several taping techniques. Techniques that are applied after a sprain
protect against knee hyperextension and valgus and varus forces. For overuse injuries and conditions, several
techniques correct structural abnormalities and lessen tension of the patellar tendon on the tibial tubercle.
A technigue may be effective for one patient but ineffective for another. Prior to application, consider the
purpose of the technique, the injury, the patient, and the activity.

| McCONNELLTAPING ~ Figure 6-10

% Purpose: The McConnell taping technique* is used to treat PFP and to provide relief of pain and correct
patellofemoral malalignment (Fig. 6-10). Use the technique within a therapeutic exercise program that
consists of stretching tight lateral structures, retraining and strengthening the vastus medialis oblique
muscle, mobilizing the patella, and correcting structural foot abnormalities.**

« Rigid non-elastic tape in 1% inch width is placed over adhesive gauze material and is used to correct
patellar malalignment. Many manufacturers offer the tape; it is also available in kits containing the adhe-
sive gauze material.

- Design the application of the technique specifically for the patient with regard to the sequence of tape
strips and roll tension or how tightly the tape is applied.

- Begin the sequence of strips with correction of the most excessive malalignment component. Use addi-
tional strips to correct other components if necessary.

- After applying each strip, reevaluate the painful activity. There should be an immediate decrease in pain.
If the pain does not lessen or if it worsens, reapply the strips or reevaluate patellar orientation.

% Materials:

+ 1% inch rigid non-elastic tape, 2 inch adhesive gauze material, taping scissors

% Position of the patient: Sitting on a taping table or bench with the knee in extension and the quadriceps
relaxed.

% Preparation: Perform a static and dynamic evaluation of the patient to determine patellar glide, rotation,
tilt, and anteroposterior orientation components. Shaving may be necessary for effective application.

% Application:

Apply two strips of 2 inch adhesive gauze material directly to the
skin over the patella, extending from the lateral femoral condyle
to the posterior aspect of the medial femoral condyle to serve as a
base wmmm (Fig. 6—-10A).

Fig.6-10 A
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MIEFH  To correct the glide component (typically a positive lateral glide), anchor a strip of rigid non-elastic
tape on the lateral border of the patella (Fig. 6-10B). Pull the strip in a medial direction and push the
soft tissue on the medial aspect of the knee toward the patella, and anchor on the adhesive gauze
material over the medial femoral condyle (Fig. 6-100).

Fig.6-10 B Fig.6-10C
STEP 3:

To correct the rotation component (commonly positive external rotation of the inferior pole), place
a strip of rigid tape on the middle of the inferior pole of the patella at an angle (Fig. 6-10D). Pull the

strip upward and medially and anchor on the medial aspect of the knee (Fig. 6-10E). The superior
pole of the patella should rotate laterally.

Fig.6-10 D Fig.6-10 E

Steps Cont.
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MIEXH  To correct the tilt component (often a positive lateral tilt), anchor a strip of rigid tape on the middle
of the patella (Fig. 6-10F). Pull the strip medially, push the medial knee soft tissue toward the patella,
and anchor on the medial femoral condyle (Fig. 6-10G).

Fig.6-10 F Fig.6-10 G

MIEFH  To correct the anteroposterior component (commonly a positive inferior tilt), place a strip of rigid
tape across the upper half of the patella and anchor the strip on the lateral and medial femoral
condyles (Fig. 6-10H).

Helpful Hint |

A positive anteroposterior inferior tilt may
require correction first in the taping sequence
to lift the inferior pole of the patella away from the infra-
patellar fat pad to prevent irritation and pain.

Fig.6-10 H
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EVIDENCE SUMMARY

The McConnell taping technique is used by many
health care professionals when treating PFP. Although
positive outcomes have been demonstrated when the
technique has been used in the clinical setting, many
questions remain unanswered. Several evidence-based
reviews have examined patellar taping to determine the
efficacy in the treatment of PFP.

A 2012 meta-analysis’ investigated the effects of
patellar taping on knee pain, function, and activity
scores among adults with PFP. Three randomized con-
trolled trials (RCTs) examined pain levels with two
comparisons: (1) taping and a placebo taping or no-tape
situation and (2) taping within therapeutic exercise
(lower extremity strengthening and flexibility exercises)
and placebo taping or no-tape situation with therapeu-
tic exercise. The researchers found no significant differ-
ences in visual analogue scales of pain perception with
taping after 1 week to 3 months. The findings from
individual trials in the review’ demonstrated conflict-
ing results for knee function and activity scores. Two
trials showed taping and therapeutic exercise resulted
in significantly higher patient-reported scores at 3 and
4 weeks compared with placebo taping or no-tape with
therapeutic exercise. In contrast, one trial reported no
significant differences in patient-reported scores at 3
and 12 month periods between taping and a placebo
and no-tape situation and taping within a therapeutic
exercise program and a placebo or no-tape situation
with therapeutic exercise. Although this review provided
some support for the use of patellar taping, the overall
evidence is of low-quality and insufficient to determine
the efficacy of patellar taping when used alone or within
a therapeutic exercise program in the treatment of PFP’

In a 2015 review, researchers® examined the effects
of patellar taping on knee biomechanics and muscle
activation patterns during functional weight-bearing
activities (single leg squat, stepping activities, stair
climbing). The findings from three trials in the review
demonstrated no significant differences between taping
and placebo tape or no-tape situation in average knee
extensor moments during loading response among
patients with PFP. Three trials investigated the average
vastus medialis oblique and vastus lateralis activation
ratio in patients with PFP and found no differences
between taping and placebo tape or no-tape situation.

The timing of vastus medialis oblique and vastus lat-
eralis activation during functional activity was exam-
ined in three trials, and no differences were revealed
between taping and placebo tape or no-tape situation.
Individual trials in the review® examining kinematics
produced conflicting findings, perhaps from the lack
of standardization among outcome measures. Based
on the review findings, there is insufficient evidence
to establish the effectiveness of patellar taping in the
treatment of PFP?

A 2017 systematic review’ of five RCTs investigated
the efficacy of patellar taping on visual analogue scales
of pain perception among patients with PFP. Compar-
isons among patellar and placebo taping, therapeutic
exercise, taping and exercise alone, and combinations
of taping and exercise were examined in the review. The
results from four trials showed greater improvements
in pain scores with placebo taping within therapeutic
exercise compared with patellar taping with therapeutic
exercise. Three trials demonstrated placebo taping with
therapeutic exercise produced lower pain scores when
compared to therapeutic exercise alone. Among five
trials, the researchers’ found greater reductions in pain
scores with patellar taping within therapeutic exercise
compared to patellar taping alone. The findings from
this review appear to support the use of patellar and
placebo taping within therapeutic exercise programs to
lessen pain in the treatment of PFP.

A 2018 International Patellofemoral Pain Research
Retreat consensus statement'® presented recommenda-
tions for therapeutic exercise and physical interventions
for the management of PFP. While acknowledging that
patellar taping may be beneficial, the authors'® found
insufficient evidence to recommend taping in the treat-
ment of PFP.

The effect and role of patellar taping in the treatment
of PFP is unclear based on insufficient evidence pro-
duced from evidence-based reviews and statements.” '
Further research is needed to support or refute the cur-
rent clinical practice of patellar taping in the treatment
of PFP. RCTs should investigate the long-term effects
of taping, used alone or in combination with thera-
peutic exercise, on standardized outcome measures
during work, athletic, or casual weight-bearing activ-
ities among patients with PFP.

|  HYPEREXTENSION Figure 611

% Purpose: The hyperextension technique is used to limit hyperextension of the knee and stretch on the
soft tissues when treating sprains. Two methods are interchangeable in applying the hyperextension
technique; the first is illustrated here (Fig. 6-11) and the second is online at FADavis.com.

Use the different methods to accommodate patient preferences and available supplies.
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Hyperextension Technique One

% Materials:

- Pre-wrap, thin foam pads, 3 inch heavyweight elastic tape, adherent tape spray, skin lubricant, taping
SCissors

Option:
+ 6 inch width by 5 yard length elastic wrap

% Position of the patient: Standing on a taping table or bench with the majority of the weight on the non-
involved leg. Determine the range of extension that produces pain by having the patient actively
contract the quadriceps and slowly extend the knee until pain occurs. Once painful range of motion
is determined, place the involved knee in a pain-free range and, using a heel lift, maintain this position
during application.

Helpful Hint |

You can construct a quick and inexpensive heel
lift from paper or plastic tape cores of 1% inch or
2 inch width tape. Place 5 to 7 of these cores together and
apply non-elastic or elastic tape around them, completely
covering all sides. You can store the lift in a taping table or
bench between uses.

% Preparation: Shave the leg from the mid thigh to mid lower leg. The technique is applied directly to the
skin or over one layer of pre-wrap. Cover the popliteal space with thin foam pads to prevent irritation.
A skin lubricant can also be used. Apply adherent tape spray from the mid thigh to the mid lower leg area.

Helpful Hint |

Closely monitor the skin of the thigh and lower
leg for irritation from heavyweight elastic tape

and/or adherent tape spray with daily application of the

hyperextension and/or collateral “X"taping techniques. If
irritation occurs, apply the tape over pre-wrap or replace
the taping technique with a bracing technique.

% Application:

MUEAE  Apply two anchors of 3 inch heavyweight elastic tape around
the mid thigh and mid lower leg with mild roll tension <amims
(Fig. 6-11A).

Fig.6-11A
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Using 3 inch heavyweight elastic tape, apply a strip from the middle
posterior lower leg to the posterior middle thigh (Fig. 6-11B). Apply
moderate roll tension with the tape and monitor the pain-free
position of the knee.

MIEEH  Place another strip of 3 inch heavyweight elastic tape on the ante-
rior lateral lower leg, continue across the popliteal area, and anchor
on the anterior medial thigh (Fig. 6-11C).

Begin the next strip on the anterior medial lower leg, across the
popliteal area, and anchor on the anterior lateral thigh (Fig. 6-11D).
These strips should form an “X" over the posterior knee. These strips
(see Figs. 6-11C and D) can be repeated with moderate tension,
overlapping by % of the tape width.

Steps Cont.
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Apply three to four circular closure patterns around the thigh
and lower leg with mild roll tension, overlapping each mims
(Fig. 6-11E). Non-elastic tape anchors are not necessary.

Option:  Consider applying a 6 inch width by 5 yard length elastic wrap in a
circular pattern over the technique with moderate roll tension in a
distal-to-proximal direction to lessen migration and unraveling of the
tape s Anchor with elastic tape i

Fig.6-11E

| ¢ COLLATERAL“X” B

% Purpose: The collateral “X"technique is used in the treatment of medial and lateral collateral ligament
sprains to provide mild to moderate support and protection against valgus and varus forces at the knee.
This technique and steps of application can be found on FADavis.com.

| PATELLARTENDON STRAP Figures 6~12and 6-13 "y

% Purpose: Use the strap technique to treat patellar tendinitis, OSD, PFP, and chondromalacia and to
reduce the tension or pull of the tendon on the inferior pole of the patella and/or tibial tubercle. The
straps can be made from taping materials or purchased off-the-shelf. The off-the-shelf designs are
illustrated in the Bracing section. Three methods are interchangeable in applying the patellar tendon
strap technique: The first and second are illustrated here (Figs. 6-12 and 6—13), and the third is online at
FADavis.com. @ Choose according to patient preferences and available supplies.

Patellar Tendon Strap Technique One

% Materials:
- 2 inch heavyweight elastic tape, ¥ inch non-elastic tape, taping scissors
Option:
- 2 inch self-adherent wrap
% Position of the patient: Sitting on a taping table or bench, or in a chair, with the knee in a flexed position.
% Preparation: Cut a piece of 2 inch heavyweight elastic tape in a 25-30 inch length strip.
Option:
Cut a piece of 2 inch self-adherent wrap in a 25-30 inch length strip.
% Application:
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Fold the 2 inch heavyweight elastic tape strip over into one piece
lengthwise, adhering both sides together. Grasp the ends of this
T inch strip and rub over a table edge to enhance adhesion
(Fig. 6-12A).
Option: 2 inch self-adherent wrap may be used if 2 inch heavyweight elastic
tape is not available.

Fig.6-12A

Locate the mid portion of the tendon between the inferior pole of
the patella and the tibial tubercle. Anchor the strip directly to the
skin on the medial proximal lower leg, continue laterally across the
mid portion of the patellar tendon, around the posterior knee, and
return to the anchor position (Fig. 6-12B).

Fig.6-12B

Without overlapping, continue to apply the strip around the
knee and finish on the medial lower leg, cutting any excess of
the strip (Fig. 6-12C). The elastic tape strip should be applied
with moderate tension.

Fig. 6-12 C

Steps Cont.
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MIEXHE  Anchor % inch non-elastic tape on the anterior knee and apply two

to four continuous strips over the elastic tape in a medial-to-lateral
direction (Fig. 6-12D).

Helpful Hint |

To achieve proper tension and pain relief, the
roll tension of the non-elastic tape will vary
among patients. Check the tension of the strips by
allowing the patient to perform a previously painful
activity. Readjust the tension of the non-elastic strips if
necessary. The elastic strip can be reused several times.

Patellar Tendon Strap Technique Two
% Materials:
- Pre-wrap, 2 inch lightweight elastic tape, taping scissors

I Position of the patient: Sitting on a taping table or bench, or in a chair, with the knee in a flexed position.
% Preparation: Apply the strap directly to the skin.
% Application:

MUEAE  Using pre-wrap, roll the wrap onto itself and continue until a

sausage-sized roll is produced (Fig. 6-13A). Apply 2 inch lightweight
elastic tape around the roll.

Fig.6-13 A
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Palpate the anterior knee and place the roll over the mid portion
of the patellar tendon directly to the skin. Attach the roll to the
knee by applying pre-wrap in a circular pattern around the proximal
lower leg ammm (Fig. 6-13B).

Fig.6-13 B

With 2 inch lightweight elastic tape, anchor on the medial lower
leg and apply two to four continuous strips over the pre-wrap and
roll in a medial-to-lateral direction (Fig. 6—13C). Roll tension will
vary among patients. Additional non-elastic tape strips are not
necessary. The pre-wrap roll can be reused.

Fig.6-13 C

|

Clinical Application Question 1
Over the past 6 months, a competitive weightlifter has experienced periodic pain in his left patellar tendon during
intense workouts. He has been evaluated by a physician and has undergone treatment for patellar tendinitis that
included an off-the-shelf patellar tendon strap. When he initially applies the strap with maximal tension, his pain lessens.
However, during workouts, the strap loosens when perspiration collects on the neoprene strap and Velcro closure,
lessening tension over the patellar tendon.
m Question: What techniques can you use to maintain maximal tension during workouts?

...IF/THEN...

IF limits in hyperextension are required over several weeks during a return to activity, THEN consider the use
of a neoprene sleeve with hinged bars brace, which will allow for range of motion control. Most designs will be
cost-effective.
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Wrapping Techniques

Use compression wrap techniques to control swelling and effusion when treating contusions, sprains, menis-
cal tears, bursitis, iliotibial band friction syndrome, and patellar fractures, dislocations, and subluxations. Three
wrapping methods can provide compression over the knee following injury. Choose a technique based on
the amount of swelling and effusion.

| KNEECOMPRESSIONWRAP Figure 614

% Purpose: Apply the knee compression wrap technique for injuries and conditions of the knee that cause
mild to moderate swelling and effusion (Fig. 6-14).

% Materials: ﬁ-(j
» 4 inch or 6 inch width by 5 yard length elastic wrap, metal clips, 172 inch non-elastic or 1%2 inch or 2 inch

elastic tape, taping scissors

Option:
- Vainch or %4 inch open-cell foam

% Position of the patient: Standing on a taping table or bench with the majority of the weight on the
non-involved leg and the involved knee placed in a pain-free, slightly flexed position. Also, sitting on a
taping table or bench with the leg extended off the edge.

% Preparation: To lessen migration, apply adherent tape spray, tape strips, or anchors directly to the skin
(see Fig. 1-7).

% Application:

MIEAE  Anchor the extended end of the wrap directly to the skin around
the proximal lower leg and encircle the anchor 4mmm (Fig. 6-14A).
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Continue to apply the wrap in a spiral pattern, overlapping by 2 of
the wrap width, in a distal-to-proximal direction (Fig. 6-14B). Apply
the greatest roll tension distally and lessen tension as the wrap
continues proximally.

Finish the wrap over the mid thigh area. Anchor the wrap with
Velcro, metal clips, or loosely applied 1% inch non-elastic or 1% inch
or 2 inch elastic tape (Fig. 6-14C).

Option: Itis possible to place a ¥4 inch or Y5 inch open-cell foam pad over the
anterior knee, extending from the lateral femoral condyle to the medial
femoral condyle, for additional compression around the patella to assist
in venous return (see Fig. 6-28A). Place the pad directly on the skin and
cover it with the compression wrap.

Fig.6-14C

| FOOT, ANKLE, LOWER LEG, AND KNEE COMPRESSION WRAP  Figure 615 B |

% Purpose: \With some knee injuries, such as third-degree sprains of the ACL, swelling and effusion can be
immediate and severe. To lessen the deleterious effects of moderate to severe swelling/effusion and distal
migration, use the foot, ankle, lower leg, and knee compression wrap technique (Fig. 6-15).

% Materials:

4 inch or 6 inch width by 10 yard length elastic wrap, metal clips, 12 inch non-elastic or 1% inch or
2 inch elastic tape, taping scissors

Option:

- Vainch or %4 inch open-cell foam

% Position of the patient: Sitting on a taping table or bench with the leg extended off the edge, knee in a
pain-free, slightly flexed position, and the ankle placed in 90 degrees of dorsiflexion.

% Preparation: To lessen migration, apply adherent tape spray, tape strips, or anchors directly to the skin
(see Fig. 1-7).

- Application:
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MIZAB  Anchor the end of the wrap on the distal

NI PH At the inferior knee, continue the spiral

HI3EH  Anchor the wrap with Velcro, metal clips,
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plantar foot and apply the foot, ankle,
and lower leg compression wrap directly
to the skin (see Fig. 5-10).

wrap proximally to the mid thigh area
«nim. Apply the greatest amount of roll
tension distally and lessen as the wrap
continues proximally.

or loosely applied 1% inch non-elastic or
1% inch or 2 inch elastic tape <mimm
(Fig. 6-15).

Option:  Consider using a ¥ inch or ¥ inch open-cell Fig.6-15

I 2

[ 2

[ 2

[ 2

[ 2

MIZAE  Pull the sleeve onto the knee in a distal-to-proximal direction. If

Option: ~ An open-cell foam pad may be cut and placed over the anterior knee to

foam pad over the anterior knee for addi-
tional compression to control swelling and
effusion.

KNEE COMPRESSION SLEEVE Figure 616

Purpose: The knee compression sleeve technique may also be used to control mild to moderate swelling

and effusion (Fig. 6-16). Following proper instruction, this compression technique can be applied and

removed by the patient without assistance.

Materials:

»3iinch, 4 inch, or 5 inch width elastic sleeve determined by the size of the lower leg and thigh, taping
SCissors

Option:

- Vainch or %4 inch open-cell foam

Position of the patient: Sitting on a taping table or bench with the leg extended off the edge.

Preparation: Cut a sleeve from a roll to extend from the proximal lower leg to the mid thigh area or from

the distal lower leg to the mid thigh area. Cut and use a double-length sleeve to provide additional

compression.

Application:

using a double-length sleeve, pull the distal end over the first layer
to provide an additional layer (Fig. 6-16). No anchors are required.
The elastic sleeve can be cleaned and reused.

assist in controlling swelling and effusion.

Fig.6-16
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|

Clinical Application Question 2
Several members of a high school wrestling team practice daily without any type of anterior knee padding. One
particular athlete in the 103 Ib weight class complains of pain over the prepatellar region with direct compression and
passive knee flexion. Swelling has developed over the prepatellar area. Treatment consisting of ice, a compression wrap,
and protective pad returns him to pain-free activity. Two weeks later, swelling returns to the prepatellar region and
remains despite the use of a compression wrap. He is able to continue practice pain-free.
w Question: What techniques are available to lessen the swelling?

|

...IF/THEN...
IF considering when to use a compression wrap technique safely and effectively, THEN remember that an elastic wrap
or sleeve can be used immediately following most injuries and/or surgeries to control swelling and effusion.

Bracing Techniques

Bracing techniques for the knee provide immobilization, support, and compression, and they correct struc-
tural abnormalities when preventing and treating injuries and conditions. Generally, knee braces can be clas-
sified into three categories: prophylactic, rehabilitative, and functional. Other bracing techniques—also often
used interchangeably within these categories—include neoprene sleeves, neoprene sleeves with hinged
bars or buttress pads, and patellar tendon straps. Knee braces are available in off-the-shelf and custom-made
designs and can be used for a variety of injuries and conditions.

I PROPHYLACTIC Figure 617

% Purpose: Prophylactic braces are designed to prevent or reduce the severity of knee injuries (Fig. 6-17).
The braces provide moderate support and are primarily used to protect the knee from valgus forces and
injury to the MCL.

DETAILS
Prophylactic knee braces are commonly used for preventing MCL sprains of athletes in collision and contact sports, such as football and ice
hockey. The nonpliable brace materials are covered with padding that meets NCAA" and NFHS™ rules.

% Design:

- The braces are available off-the-shelf in predetermined sizes, corresponding either to circumference
measurements of the thigh and lower leg or the height of the patient.

- The braces are manufactured in a universal fit design and can be used on either knee.

- Most prophylactic designs consist of a stainless steel, polycarbonate, or aircraft aluminum bar with single,
dual, or polycentric hinges.

- The braces contain a hyperextension block to prevent excessive range of motion.

- Several designs have additional nylon straps to limit migration.

- To provide additional stability, some designs contain a pressure pad that fits under the hinged bar over
the lateral joint line of the knee.
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% Materials:
+ 2 inch or 3 inch heavyweight elastic tape, pre-wrap, self-adherent wrap, adherent tape spray, taping

SCiSsOrs

% Position of the patient: Standing on a taping table or bench with the majority of the weight on the non-
involved leg and the involved knee placed in slight flexion. Maintain this position by placing a 1%z inch
lift under the heel.

% Preparation: Some prophylactic designs are attached directly to the skin over the lateral aspect of the
thigh and lower leg with neoprene wraps, cuffs, or sleeves. Other designs are attached directly to the skin
with elastic tape or over one layer of pre-wrap or self-adherent wrap. Apply adherent tape spray under-
neath neoprene, pre-wrap, or self-adherent wrap to lessen brace migration.

Application of prophylactic designs should follow manufacturers'instructions, which are included with
the braces when purchased. The following application guidelines pertain to most braces.

% Application:

If using designs with neoprene attachments, begin by loosening
the wraps, cuffs, or sleeves. Center the brace hinge over the lateral
joint line of the knee with the bars extending proximally over the
lateral thigh and distally over the lateral lower leg (Fig. 6-17A).

Helpful Hint |

Accommodate for migration during the initial
positioning of the brace. After centering the
hinge, reposition the hinge slightly superior to the lateral
joint line. During activity, the hinge will migrate distally
into the correct position over the lateral joint line.

A
£
Xo)
-

The application of neoprene wraps, cuffs, or sleeves will depend
on the specific brace design. Apply most of these designs by
wrapping the neoprene around the lower leg and thigh and
anchoring with Velcro (Fig. 6-17B). With some designs, anchor

additional straps over the neoprene.

g |
o
=
€

Fig.6-17 B



directly to the skin.

anchors are required.

With other designs, apply one layer of pre-wrap or self-adherent
wrap directly over the distal thigh and proximal lower leg <mims.
Anchor 2 inch or 3 inch heavyweight elastic tape directly on the
proximal end of the brace bar and proceed around the thighin a
circular pattern with mild to moderate roll tension, overlapping the
tape by ¥ of its width with each pass «wmm. Cover the entire end of
the bar and anchor on the anterior thigh (Fig. 6-17C). Avoid gaps,
wrinkles, and inconsistent roll tension. The tape may also be applied

Anchor 2 inch or 3 inch heavyweight elastic tape on the distal brace
bar and proceed around the lower leg in a circular pattern with
mild to moderate roll tension 4w (Fig. 6-17D). Cover the entire
end of the bar and anchor on the anterior lower leg. No additional
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Fig.6-17 C

Fig.6-17 D

62 EVIDENCE SUMMARY

Prophylactic braces are designed and worn in an attempt
to prevent injury to the structures of the knee. Health
care professionals have a variety of brace designs from
which to choose based on athlete needs, preferences,
and comfort, facility financial resources, and available
evidence supporting their effectiveness. Past investiga-
tions have examined the effects of prophylactic designs
on the amount of protection they can provide against

injurious forces and on functional performance out-
comes. While some researchers found braces decreased
injurious loads on the MCL and ACL in the laboratory
using mechanical limb models or cadaver specimens,
others found no protective benefit. Investigations
focusing on the effects of brace wear on forward and
backward sprint times, agility drills, and lower extrem-
ity muscle activity have produced conflicting findings.
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Several evidence-based reviews have examined the
effectiveness of prophylactic braces in the prevention of
ligamentous knee injuries. A 2008 systematic review'?
included seven studies among intramural and intercol-
legiate tackle football athletes. The findings revealed
that the use of prophylactic braces decreased the inci-
dence of injury in three studies but increased injury
incidence in four studies. These conflicting findings
from studies conducted in the 1980s and 1990s among
multiple prophylactic designs produced inconclusive
evidence for the efficacy of prophylactic braces among
American football athletes. A separate 2010 systematic
review'* that included six studies examined prophylac-
tic braces among intramural, high school, and intercol-
legiate tackle football athletes. The findings from this
review also produced inconclusive results. One study
in the review'* demonstrated a significant reduction in
the incidence of knee injury with brace use and a sep-
arate investigation revealed a nonsignificant trend in
lower injury incidence with braces. However, two stud-
ies showed no differences in injury incidence and two
investigations reported an increased incidence of injury

with the use of braces. Based on the limited evidence in
the literature, the American Academy of Orthopaedic
Surgeons® evidence-based clinical practice guidelines
for the management of ACL injuries does not recom-
mend the use of prophylactic braces to prevent injury
to the ACL.

Preventing knee injuries is a concern for both the
patient and health care professional. For the patient,
issues such as lost time from athletic and work activi-
ties, quality of life, and cost of medical services must be
considered. The health care professional must examine
the personnel required for the application of preventive
techniques and subsequent treatment and rehabilita-
tion of injury and the cost-effectiveness of prophylactic
brace use.

The limited, inconclusive evidence neither supports
nor refutes the efficacy of prophylactic braces in pre-
venting knee injuries. Future research with randomized
controlled trials using current prophylactic designs
among sports and activities with a high risk of knee
injury are needed to determine the exact role and effec-
tiveness of the braces in preventing injury.

I REHABILITATIVE Figures 6-18 and 619

% Purpose: Rehabilitative braces are designed to support, immobilize, and allow protected range of motion
of the knee following injury and surgery. The braces can be used to treat knee sprains, meniscal tears,
tendon ruptures, OSD, SLJ, fractures, dislocations, and subluxations. Two rehabilitative designs are

illustrated below.

Rehabilitative: Immobilizer/Splint

% Purpose: The immobilizer/splint brace provides mild to moderate support and complete immobilization of

the knee (Fig. 6-18).

DETAILS

The braces are commonly used (following acute injury or surgery) with crutches for non—weight-bearing ambulation. The braces may

be removed for treatment and rehabilitation.

Consider using the braces in combination with the knee compression wrapping techniques to control swelling and effusion

(see Figs. 6—14, 6-15, and 6-16).

% Design:

- These universal fit designed braces are available in predetermined sizes based on thigh and lower leg

circumference measurements.

- The braces are available in various lengths, measured from the proximal/mid thigh to the mid/distal
lower leg, to accommodate the height of the patient.

- The braces are constructed of foam and nylon/fiber laminate panels with Velcro strap closures.

« The designs have removable plastic or aluminum stays incorporated into the panels on the medial,

lateral, and posterior surfaces.

- Some designs have popliteal pads to provide additional support and to lessen brace migration.
+ Another design uses a rigid posterior splint incorporated into padded straps to provide

immobilization.
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% Position of the patient: Sitting on a taping table or bench with the knee in full extension.
% Preparation: Apply the braces directly to the skin or over tight-fitting pants.
Specific instructions for applying the braces are included with each design. The following general
application guidelines apply to most designs.
% Application:

MIEAE  Begin by loosening the straps and unfolding the brace.

With assistance, position the brace under the involved leg of the
patient. Ensure proper alignment of the medial, lateral, and poste-
rior stays as well as the patellar opening (Fig. 6-18A). Reposition the
brace if necessary.

Fig.6-18 A

MIZEH  Bring the panels together over the anterior thigh, knee, and lower leg. Beginning at the superior
patella, pull the strap tight and secure to the brace with Velcro (Fig. 6-18B). Next, pull the inferior
patellar strap and anchor (Fig. 6-18C).

Fig.6-18 B Fig.6-18 C

Steps Cont.
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MIAZE  Continue to anchor the straps in this alternating pattern until all

[11mp
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straps are anchored (Fig. 6-18D).

Fig.6-18 D

Rehabilitative: Postsurgical

Purpose: Use the postsurgical brace to provide mild to moderate support, immobilization, and protected
range of motion (Fig. 6-19). These braces can replace a plaster or fiberglass cast or a splint. The advan-

tages of the braces include the following: they are removable, which allows for treatment and rehabilita-
tion; they have adjustable range of motion; they are of lightweight design; and they support and control

early weight-bearing. .ﬁ

DETAILS
The braces can be used following acute injury or surgery, with or without the use of crutches. This design may be used in combination with the
compression wrapping techniques to control swelling and effusion (see Figs. 6—14, 6—15, 6—16).

[11mp

[11mp

[11mp

Design:

- The braces are manufactured in universal fit designs in predetermined sizes, corresponding either to
circumference measurements of the thigh or the height of the patient.

- The designs are available in various lengths depending on the objective of the technique.

- Most designs consist of foam or polyethylene thigh and lower leg wraps or cuffs with medial and
lateral hinged aluminum bars, attached with Velcro. The wraps or cuffs may be cut to achieve
proper fit.

- Some designs have telescoping hinge bars to assist with comfort and size adjustments.

- The polycentric hinges on most designs allow for control and locking of range of motion. Some designs
have easy-to-use dials for quick range of motion settings.

- Some designs have soft condyle pads to assist with repositioning of the knee joint angle.

- The designs have adjustable straps incorporated into the bars to anchor the brace to the thigh and lower
leg with Velcro or buckles.

Position of the patient: Sitting on a taping table or bench with the involved knee in a pain-free range of

motion.

Preparation: Set the brace range of motion at the desired settings of flexion and extension as indicated by

a physician and/or therapeutic exercise program. Apply the brace directly to the skin or over tight-fitting

pants.

Again, instructions for application are included with each brace. The following guidelines pertain to
most designs.
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Helpful Hint |

Following application of the brace, check the
actual range of flexion and extension with a
goniometer to ensure the correct settings.

% Application:

MIIAE  Begin the application by loosening the straps and unfolding
the brace.

Position the brace under the involved leg. Center the hinges with
the joint line and the bars along the medial and lateral thigh and
lower leg (Fig. 6-19A). Reposition the bars on the wraps or cuffs
with the Velcro attachments if necessary.

Fig.6-19 A

Anchor the wraps or cuffs around the thigh and lower leg. At the
superior patella, pull the strap tight and anchor. Next, anchor the
inferior patellar strap. Continue to anchor the remaining straps in
this alternating pattern (Fig. 6-19B).

Fig.6-19 B

r. ..IF/THEN...
IF budget constraints allow for the purchase of only one type of rehabilitative brace, THEN consider the postsurgical
design, which allows for range of motion adjustments, from complete immobilization (the purpose of the immobilizer/
splint design) to full protected range of motion.
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Q EVIDENCE SUMMARY

Rehabilitative brace designs are used following injury
and/or surgery to control flexion and extension and
prevent valgus and varus stresses to provide protection
for healing structures. The effectiveness of these brace
designs on clinical and functional outcomes following
ACL reconstruction has been investigated in three sep-
arate systematic reviews.'*'* A 2008 review'® included
seven randomized controlled trials (RCTs) with brace
wear during the early rehabilitative period (3 weeks
to 3 months) following bone—patellar tendon—bone
surgical techniques within an accelerated therapeutic
exercise program. The findings demonstrated minimal
long-term differences in knee laxity, swelling, pain,
and range of motion, isokinetic peak torque of the
quadriceps and hamstrings, functional tests, and com-
plications when rehabilitative braces were compared to
no braces. A 2012 review'” included six RCTs exam-
ining brace wear during the early postoperative period
(3 days to 6 weeks) following bone—patellar tendon—
bone or hamstring autograft techniques within varied
therapeutic exercise programs. The results showed
no clinically significant differences between the use

of braces and no braces at 14 days to 2-year periods
in the outcomes of knee pain, laxity, joint position
sense, isokinetic quadriceps and hamstring strength,
and quadriceps and hamstring atrophy. In a 2016
review,'® 20 studies among post-ACL reconstruction
patients revealed insufficient evidence that brace wear
within varied rehabilitation programs improved pain,
stability, rehabilitation, and functional outcomes
compared with no brace. Evidence-based clinical prac-
tice guidelines for the management of ACL injuries
were developed in 2014 by the American Academy
of Orthopaedic Surgeons” and do not recommend
the use of postoperative functional bracing following
isolated ACL reconstruction. Although using rehabil-
itative braces following isolated ACL reconstruction
techniques is widely practiced by health care profes-
sionals, the evidence does not demonstrate their effi-
cacy on long-term clinical and functional outcomes
compared with no brace. Additionally, implement-
ing this evidence into clinical practice may decrease
the overall cost of rehabilitation® for the patient and
health care facility.

| FUNCTIONAL ~ Fiqure6-20

% Purpose: Functional braces are designed to provide moderate stability to the unstable knee following
injury and surgery (Fig. 6-20). The braces are commonly used when treating ACL, PCL, MCL, and LCL
sprains to control anterior tibial translation and rotary stress. Some health care professionals use
functional braces prophylactically with athletes in collision and contact sports to provide optimal
protection against unidirectional and multidirectional forces.

DETAILS

casual activities.

manufacturers to meet the standards.

Functional braces are commonly used to provide knee stability for athletes in a variety of sports. The braces can also be useful with work and

The nonpliable materials of the brace must be padded to meet NCAA and NFHS rules. Off-the-shelf brace covers are available from some

% Design:

« Functional braces are available in three designs: bilateral hinge-post-shell, bilateral hinge-post-strap, and

unilateral hinge-post-shell.™

- Bilateral hinge-post-shell designs consist of a rigid frame or shell, medial and lateral hinges, and soft
straps. Bilateral hinge-post-strap designs are manufactured with medial and lateral hinges and soft straps.
Unilateral hinge-post-shell designs are constructed of a rigid frame or shell, a medial or lateral hinge, and

soft straps.

« These braces are available in off-the-shelf and custom-made designs in a right or left style.
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- Off-the-shelf designs are manufactured in predetermined sizes corresponding to knee joint, distal
thigh, and/or lower leg circumference measurements. The designs allow for small size adjustments
during wear.

- Custom-made designs are manufactured for a specific patient following fitting by a manufacturer
representative or orthopedic technician. The size cannot be adjusted after a custom-made brace is
constructed.

+ Most braces are available in short and standard length designs to accommodate different heights of
patients and activities such as motocross, horseback riding, and skiing.

- Functional brace designs consist of a frame or shell, condyle pads, liners, and straps. With most designs,
the liners and straps may be cut to achieve proper fit.

« The frames are constructed of tempered aluminum, carbon composite, metallic plastic
composite, carbon fiber titanium, or carbon/graphite laminate materials with monocentric or
polycentric hinges.

- The hinges allow control over the range of motion; most designs contain a hyperextension block.

- Most designs have suede and chamois condyle pads and liners and nylon straps with Velcro closures.

- Some designs have pneumatic condyle pads and liners to enhance fit and comfort.

% Position of the patient: Sitting in a chair with the knee in approximately 30 to 45 degrees of flexion.
% Preparation: Apply functional braces directly to the skin or over a Lycra or neoprene sleeve. Set the brace
range of motion at the desired settings of flexion and extension. Loosen all straps.

Specific instructions for application of functional braces are included with each design. For proper
application and use, follow the step-by-step procedure. The following general application guidelines
apply to most functional designs.

% Application:

Hold each hinge and guide the patient to place the leg into
the brace. Position the condyle pads just superior to the patella.
Push the lower leg cuff in a posterior direction on the lower leg
(Fig. 6-20A).

Steps Cont.
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MUEFH  Applying straps will depend on the specific brace design. Begin application of some designs by
anchoring the distal posterior lower leg strap (Fig. 6-20B). Next, anchor the distal posterior thigh
strap (Fig. 6-20C).

Fig.6-20B Fig. 6-20 C

With the thigh cuff firmly on the thigh, anchor the proximal
posterior thigh strap (Fig. 6-20D).

Fig. 6-20 D
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MIEXHE  Continue and anchor the distal anterior lower leg strap (Fig. 6-20E). Next, anchor the proximal
posterior lower leg strap (Fig. 6-20F).

Fig.6-20E Fig.6-20F

MIEFH  Allow the patient to stand and anchor the proximal anterior thigh
strap (Fig. 6-20G). Allow the patient to walk to ensure proper fit.
Retighten the straps and/or reposition the brace if necessary.
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EVIDENCE SUMMARY

Functional braces are used to protect the unstable knee
following injury and/or surgery. These braces have been
used for many years by health care professionals during
various phases of the treatment and rehabilitation
process, and manufacturers continue to develop new
designs. However, most functional braces are designed
for the ACL-deficient or postreconstruction knee, with
limited designs for PCL injuries. Research conducted
to examine the effectiveness of functional bracing
techniques has been inconsistent, and many questions
remain unanswered. Two evidence-based reviews have
investigated the effects of functional braces among
post-ACL reconstruction patients.

A 2016 critically appraised topic* examined the
effects of functional knee braces on knee joint posi-
tion sense. The findings from three studies in the
review were inconsistent that brace use produced
improvements in active knee joint angle reproduction
(active reproduction of a joint position) and threshold
to detection of passive motion values (active detection
of a change in joint position). Additionally, knee joint
position sense in the included studies was evaluated
in an open kinetic chain position. The researchers®
suggested additional studies are needed to evaluate
joint position sense in closed kinetic chain positions
to determine the efficacy of functional braces on func-
tional outcomes.

A 2017 systematic review?' that included 15 stud-
ies investigated the effects of functional braces on
knee kinematics, proprioception, muscle response,
functional performance, and patient-reported out-
comes among post-ACL reconstruction patients.
Examining knee kinematics, six studies demon-
strated that functional braces reduced anterior tibial
translation force and tibial rotation and increased
knee flexion angle and peak knee abduction moment.
One study showed improvements in valgus/varus
symmetry with brace wear. In contrast, two studies
in the review reported no differences in valgus/varus
symmetry between a brace and no-brace situation.
The effects of functional braces on lower extremity
proprioception was investigated in three studies.
Functional braces were shown to increase joint angle
replication and accuracy scores. Other studies in the
review revealed no improvements in threshold to
detection of passive motion values and balance test
scores. Focusing on muscle response, three studies
revealed functional braces decreased isokinetic peak
torque of the quadriceps and hamstrings. Brace wear
of 1 to 2 years was shown to decrease quadriceps

muscle strength at 60 degrees of flexion, and brace
wear of 3 months significantly increased quadriceps
atrophy. However, there was no significant differ-
ence in quadriceps atrophy at 6 months between
braces and non-braced subjects. Twelve studies in the
review examined the effect of functional braces on
functional performance and outcomes. The overall
data showed no differences in knee joint laxity and
range of motion and performance of single-leg hop,
agility, jumping, landing accuracy, and running tests
with brace wear compared to no brace. Several stud-
ies demonstrated no significant differences among
brace and no-brace subjects for isokinetic quadri-
ceps and hamstrings strength outcomes. Among
post-ACL reconstruction skiers, one study demon-
strated the use of functional braces reduced the risk
of reinjury. Patient-reported function, quality of life,
and pain outcomes were examined in three studies.
The researchers®' reported no significant differences
in scores among braced and unbraced subjects. The
results of this review?! suggest that functional braces
may protect the patient from tibial translation and
rotation stresses, reducing the risk of reinjury with-
out negative effects on functional performance.
However, the investigators®' cautioned that further
research is needed to determine the efficacy of the
designs in the prevention of injury.

Functional knee braces are widely used with
ACL-deficient and post-ACL reconstruction patients
to provide stability and lessen the risk of reinjury.
Among members of the American Academy of Ortho-
paedic Surgeons, 62.9% recommended the use of func-
tional braces for sports participation following ACL
reconstruction.”? Health care professionals can choose
from a variety of off-the-shelf and custom-made func-
tional brace designs when treating and rehabilitating
knee injuries. Overall, the research to support the use
of functional brace designs for ACL-deficient and post-
ACL reconstruction patients and athletes is limited.
Currently, there is no one best brace design available.
Based on the vast use of functional braces for the pre-
vention and treatment of ACL, PCL, MCL, and LCL
injuries, additional research is needed to provide evi-
dence to guide brace use and the development of future
designs. Quality research examining the effects of func-
tional braces on unidirectional, multidirectional, and
rotary forces on the knee, injury incidence, long-term
functional outcomes, and patient comfort and compli-
ance can assist health care professionals in the selection
of the most appropriate brace design.
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...IF/THEN...
IF protection from valgus and varus forces is needed following a sprain, THEN use a functional brace design; remember
that most prophylactic braces are constructed with a single hinged bar designed to prevent or lessen injury only from
valgus forces.

[ |

Clinical Application Question 3
A rookie defensive end on a professional football team sustains a first-degree MCL sprain of the left knee during training
camp. His history includes two previous first-degree MCL sprains of the same knee that occurred during his 4 year
intercollegiate career. After completing a rehabilitation program, he is allowed to return to practice. The team physician
is concerned about laxity of the MCL and the risk of trauma to other structures in the left knee.
w Question: What techniques can be used in this situation?

I NEOPRENE SLEEVE Figure 6—21

% Purpose: Neoprene sleeves provide compression and mild support when treating contusions, sprains,
meniscal tears, PFP, quadriceps tendinitis, chondromalacia, plica, bursitis, and overuse injuries and
conditions (Fig. 6-21).

DETAILS
The sleeves may be used during rehabilitative, athletic, work, and casual activities.

% Design:
* The off-the-shelf sleeves are manufactured in universal fit designs in predetermined sizes corresponding
to thigh and knee circumference measurements.
- Some designs cover the patella (closed patella), while others are cut-out (open patella) over the area.
- Several designs also have a cut-out area over the popliteal space (open popliteal).
+ Another design uses a strap that wraps around the knee and waist to control excessive internal rotation
of the hip.
% Position of the patient: Sitting on a taping table or bench with the leg extended off the edge, or in a chair,
with the knee in approximately 45 degrees of flexion.
% Preparation: Apply neoprene sleeves directly to the skin; no anchors are required.
% Application:

MIZAH Hold each side of the sleeve and place the larger end over the foot.
Pullin a proximal direction until the sleeve is positioned on the
knee (Fig. 6-21).

Fig. 6-21
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EVIDENCE SUMMARY

Neoprene knee sleeves are typically used to provide
warmth, compression, and mild support following
injury. Despite their frequent use, there is a limited
amount of research examining the efficacy of neoprene
sleeves. A 2017 systematic review” investigated the
effects of various knee sleeves on gait, balance, proprio-
ception, and functional performance. Among osteo-
arthritic patients, the review demonstrated that knee
sleeves significantly improved knee flexion angle and
reduced knee adduction angle during walking. Other
researchers found knee sleeves produced no signifi-
cant changes in tibial rotation during walking among
healthy subjects. Two studies in the review® found sig-
nificant improvements in anterior/posterior, static, and
dynamic balance scores with sleeves among healthy and
osteoarthritic subjects. A separate study among osteoar-
thritic subjects demonstrated no significant differences
in center of pressure sway with brace wear. Examin-
ing joint position sense, knee sleeves were shown to
improve accuracy and awareness among healthy and
post-ACL reconstruction subjects. Knee sleeves did not
change threshold to detection of passive motion among
healthy subjects. One study in the review” demon-
strated improvements in acuity among healthy subjects
with poor baseline acuity during non-fatigued and

isokinetic knee extensor and flexor fatigued conditions.
The effects of knee sleeves on functional performance
parameters among healthy, post-ACL reconstruction,
and osteoarthritic subjects revealed improved scores
in mobility, balance, and muscular power tests. Other
studies in the review found no differences among knee
sleeves in vertical jump and single-leg hop measures.
Based on the various neoprene brace designs examined
in the studies, the authors® suggested that different
designs could influence outcome measures; sleeves with
hinged bars may provide additional lateral knee sta-
bility and designs with an open patella greater patella
stability.

The limited results appear to indicate that neo-
prene sleeves influence gait, balance, proprioception,
and specific functional performance measures among
various populations. Health care professionals should
consider the construction and materials of neoprene
sleeves to guide the selection of the most appropri-
ate design based on the patient’s injury or condition.
Additional research is needed with well-designed
randomized controlled trials with longer interven-
tion durations to determine the efficacy of neoprene
knee sleeves to guide prevention and rehabilitation
interventions.

| NEOPRENE SLEEVE WITH HINGED BARS

Figure 6—22

% Purpose: Neoprene sleeves with hinged bars provide compression and mild to moderate support to the
knee following injury (Fig. 6-22). These braces are commonly used when treating mild and moderate
MCL and LCL and mild ACL and PCL sprains to control valgus, varus, and rotary stresses.

DETAILS

Use the sleeves during rehabilitation, athletic, work, and casual activities. The nonpliable materials, commonly the hinges, must be padded

to meet NCAA" and NFHS™ rules.

% Design:

- The universal fit sleeves are available off-the-shelf in predetermined sizes corresponding to thigh, knee,

and/or lower leg circumference measurements.

- The sleeves are manufactured in standard and short length designs to accommodate patient height

differences.

- Most designs consist of a one-piece neoprene sleeve with medial and lateral hinged aluminum bars and
two or four nylon strap closures. Other sleeves are constructed of breathable materials such as latex-free

nylon and polyester Lycra.

- Some designs use a contoured sleeve that wraps around the knee to accommodate hard-to-fit leg
shapes. These designs are anchored on the anterior thigh and lower leg with Velcro.
- The sleeves are constructed with an open patella front; some sleeves also have an open popliteal space

cut-out.
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* Most designs have a polycentric hinge that allows for range of motion control. A hyperextension block is
also available.
+ Most designs are constructed with proximal and distal pockets or pouches that anchor the medial and
lateral bars to the sleeve. Outer nylon straps provide further support to the bars.
- To provide additional support, some designs have condyle pads located under the hinges at the joint
line, attached to the sleeve with Velcro.
- Some designs are available with a fixed and/or adjustable buttress incorporated into the sleeve.
% Position of the patient: Sitting on a taping table or bench with the leg extended off the edge, or in a chair,
with the knee in approximately 45 degrees of flexion.
% Preparation: Apply neoprene sleeves with hinged bars directly to the skin; no anchors are required. Set the
brace range of motion at the desired settings of flexion and extension.
Follow the instructions of the manufacturer when applying the sleeves. The following application
guidelines pertain to most sleeves.
% Application:

MIZAH  Begin by loosening the thigh and lower leg straps.

Grasp the loops above the proximal ends of the bars and pull the
brace in a proximal direction over the knee. Center the hinges
over the joint line with the cut-out positioned over the patella
(Fig. 6-22A).

Fig.6-22 A

With the contoured or wraparound design, position the brace on
the posterior thigh and lower leg. Wrap the sleeve around and
anchor on the anterior thigh and lower leg with Velcro closures
(Fig. 6-22B). Center the hinges over the joint line.

Fig.6-22 B

Steps Cont.
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NI  The application of straps will depend on the specific sleeve design.
Apply most by pulling the straps tight and anchoring with Velcro
(Fig. 6-220).

Helpful Hint |

Elastic wrap, clothing fibers, and debris from
playing surfaces often adhere to the male ends
of the Velcro closures and lessen adherence. To increase
adherence, clean the male ends of fibers and debris with
small, pointed scissors or tweezers.

Fig. 6-22 C

]

...IF/THEN...
IF support and protection are needed following a MCL sprain and taping is not an option, THEN consider using
a prophylactic or neoprene sleeve with hinged bars brace design, which will protect against valgus forces and
further injury.

|

Clinical Application Question 4
A forward on an intercollegiate ice hockey team suffers a first-degree LCL sprain of the right knee. Following a short
period of rehabilitation, the athlete is allowed to return to activity. The team physician requests that the knee be
supported and protected from further injury for a period of 2 weeks during all practices and competitions. During this
2 week period, 10 practices and two competitions will occur.
w Question: Which taping or bracing technique can you use? Which technique would be cost-effective?

I NEOPRENE SLEEVE WITH BUTTRESS Figures 6—23 and 624

% Purpose: Neoprene sleeves with buttresses provide compression, reduce friction and stress, provide mild
to moderate support, and correct structural abnormalities. Use these sleeves when treating PFP, chondro-
malacia, patellar dislocations and subluxations, patellar tendinitis, and OSD. A variety of buttress sleeve
designs are available to treat these injuries and conditions.

DETAILS
Fixed and adjustable sleeves can be used with athletic, work, and casual activities.

« These sleeves may be purchased off-the-shelf in right and left styles, with predetermined sizes corre-
sponding to thigh and knee circumference measurements.

« The designs consist of a neoprene or breathable material sleeve with a fixed or adjustable buttress with
various straps.
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Fixed Buttress

% Design:
- Fixed buttresses are incorporated into the brace and do not allow for adjustments during application or
activity (Fig. 6-23).
- Fixed buttress sleeves are constructed with an open patella front, surrounded by a felt, silicone, rubber,
foam, or pneumatic buttress in the shape of an uppercase “C;""H,"”J; or “U," or circular pattern.
-+ The "C"- and"J"-shaped buttresses are designed to limit lateral movement of the patella.
- The "H"-shaped buttress is designed to limit inferior and superior patellar movement, while the
“U"-shaped buttress limits inferior movement.
- Circular buttresses are designed to stabilize the patella in multidirectional ranges of motion.
- Many designs are available with an open popliteal space.
- Some designs have proximal and distal straps with Velcro closures to support and stabilize the buttress
and anchor the brace to the thigh and lower leg.
- Several designs are constructed with medial and lateral hinged aluminum bars with
polycentric hinges.
% Position of the patient: Sitting on a taping table or bench with the leg extended off the edge, or in a chair,
with the knee in approximately 45 degrees of flexion.
% Preparation: Apply fixed buttress sleeves directly to the skin; no anchors are required.
% Application:

Place the larger end of the sleeve over the foot and pull in a proxi-
mal direction. Position the cut-out over the patella and the buttress
against the patella. Following the manufacturer’s instructions, pull
the straps tight and secure to the sleeve with Velcro (Fig. 6-23).

Fig. 6-23

Adjustable Buttress

% Design:

- These designs allow adjustment of the buttress that is incorporated into the sleeve and/or adjustment of
various straps to provide additional support to the patella (Fig. 6-24).

- The sleeves are manufactured with an open patella front; some sleeves also have an open popliteal
space.

- Many adjustable designs contain a “C,;""H,"")“U, or circular buttress that one can reposition and/or trim to
achieve the desired compression and support.

- Some designs use various straps with Velcro attachments incorporated into the sleeve to limit excessive
patellar range of motion.
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- Several other sleeves are manufactured with a fixed buttress and adjustable straps.
- Most strap designs are attached on the lateral aspect of the sleeve. The straps are normally pulled in a
medial direction to limit lateral movement of the patella.
- Some adjustable designs use both a buttress incorporated into the sleeve and an external buttress to
limit excessive patellar range of motion.
+ Another design uses an external buttress plate attached to a tension hinge to adjust support to the
patella throughout knee range of motion.
- Some designs use an elastomeric web or strap to adjust support and compression to the patella.
- Several designs are available with medial and lateral hinged aluminum bars with polycentric hinges.
% Position of the patient: Sitting on a taping table or bench with the leg extended off the edge, or in a chair,
with the knee in approximately 45 degrees of flexion.
% Preparation: Apply adjustable buttress sleeves directly to the skin; no anchors are required.
The manufacturer includes specific instructions for fitting and application. For proper fit and support,
follow the step-by-step procedures. The following application guidelines apply to most sleeves.
% Application:

MIIAE  To apply, pull the sleeve over the foot and onto the knee. Adjust
the cut-out and buttress over and around the patella (Fig. 6-24A).

Fig.6-24 A

Applying straps will depend on the specific brace design.
Generally, pull these straps tightly in a medial direction over the
thigh and lower leg and anchor on the medial or lateral sleeve
with Velcro (Fig. 6-24B).

Fig.6-24 B



the medial or lateral sleeve (Fig. 6-24C).

Position the external buttresses just next to the lateral patella and
pull the straps across the superior and inferior patella; anchor on
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Fig. 6-24 C

...IF/THEN...

IF an athlete requires support of the patella in the treatment of PFP or patellar subluxation, THEN use a neoprene sleeve
with buttress brace; although a neoprene sleeve does provide support, a fixed or adjustable buttress brace provides
greater support and stabilization of the patella and surrounding soft tissues, lessening excessive movement.

EVIDENCE SUMMARY

Neoprene sleeves with buttresses are designed to
influence the position of the patella in the trochlear
groove and correct abnormal patellar tracking in the
treatment of many anterior knee injuries and condi-
tions.”* In a 2015 evidence-based review,? research-
ers demonstrated a lack of evidence to determine the
efficacy of various knee brace designs in the treatment
of patellofemoral pain (PFP) among adults in out-
patient orthopedic and military settings. Examining
patient-reported knee pain and function scores, the
review” found no clinically significant differences
between neoprene sleeve, neoprene sleeve with but-
tress, and patellar tendon strap designs worn within
a therapeutic exercise program and therapeutic exer-
cise alone after 6 to 12 weeks. Therapeutic exercise
programs varied among the five trials in the review
and included isometric and isotonic hip and lower
extremity strengthening and flexibility exercises and/
or military training. Other results showed no differ-
ences in pain and function scores between neoprene
sleeves with therapeutic exercise and neoprene sleeves
with buttress and patellar tendon strap braces with

therapeutic exercise at 8 to 12 week periods. No sig-
nificant differences were found in the review” for
pain and function scores between the use of neoprene
sleeves and neoprene sleeves with buttresses within a
therapeutic exercise program after 12 weeks. Based on
the limited findings from the low-quality trials in the
review,” neoprene sleeve, neoprene sleeve with but-
tress, and patellar tendon strap braces used in combina-
tion with therapeutic exercise appear to be ineffective
in reducing knee pain and improving knee function
after 12 weeks® among adults with PFP. The 2018
International Patellofemoral Pain Research Retreat
consensus statement'® found insufficient evidence to
recommend patellar bracing in the management of
PFP. Further research is needed with high-quality ran-
domized controlled trials among various populations
to determine the long-term effects of knee braces used
alone or within a comprehensive therapeutic exercise
program. This evidence can be integrated with clini-
cian expertise with bracing designs and specific patient
needs to guide clinical decisions for the treatment of
anterior knee injuries and conditions.
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| PATELLAR TENDON STRAP Figure 625

% Purpose: Several patellar tendon strap brace designs exist to lessen tension on the tendon at the inferior
pole of the patella and/or at the tibial tubercle to treat patellar tendinitis, OSD, PFP, and chondromalacia

(Fig. 6-25).

DETAILS

compression and support.

Use the straps with athletic, work, or casual activities. Patellar tendon straps may be used in combination with neoprene sleeves to provide

% Design:

- The straps are available off-the-shelf in universal styles and predetermined sizes that correspond to infe-
rior knee circumference measurements. Some designs are available in universal sizes.
- The straps are constructed of neoprene or foam composite materials with Velcro closures.
- Most designs contain a semitubular or tubular foam, viscoelastic, foam/air cell, or padded plastic buttress
incorporated into the strap. Some designs allow for custom molding and fitting.
% Position of the patient: Sitting on a taping table or bench, or in a chair, with the knee placed in slight flexion.
% Preparation: Apply patellar tendon straps directly to the skin; no anchors are required.

% Application:

STEP 1:
STEP 2:

To apply, place the semitubular/tubular buttress over the patellar tendon, between the inferior pole
of the patella and tibial tubercle (Fig. 6-25A).
Pull the ends snugly together and anchor on the posterior knee with the Velcro closures (Fig. 6-25B).

Allow the patient to perform a previously painful activity. Readjust the strap if necessary.

Fig.6-25 A

Q EVIDENCE SUMMARY

A brace technique for the patellar tendon was first
introduced in 1978,% and many designs are currently
available and used by patients to lessen pain associated
with patellar tendinitis or tendinopathy. However,
limited investigations have examined the clinical and
biomechanical effects of patellar tendon braces among
patients with patellar tendinitis.

The effects of patellar tendon strap braces and patel-
lar taping on pain associated with patellar tendinopa-
thy have resulted in positive outcomes. Researchers®
found significant reductions in visual analogue scales
of pain perception with the use of patellar tendon strap
braces and patellar taping during performance of a
single-leg decline squat compared with a no-brace and



no-tape situation. However, during vertical jump and
triple-hop tests, no significant differences in pain scores
were demonstrated among patellar braces and taping,
placebo taping, and a control. Patellar tendon strap
braces, patellar taping, and placebo taping resulted in
significant reductions in pain 2 hours after completion
of sport activity compared to no-brace and no-tape
situations.” Following 1 week of sports participation
with these interventions, patellar and placebo taping
produced significant reductions in pain scores. Other
researchers demonstrated significant reductions in
visual analogue scales of pain perception with patel-
lar tendon strap braces during drop jump,” single-leg
jump,”® and single-leg landing® tests compared to
no-brace controls. However, no significant differences
in pain scores were revealed during squat jump and
double-leg continuous jump tests and overall jumping
performance among brace and no-brace situations.”®
Other researchers® have examined the effects of
patellar tendon strap braces on proprioception among
subjects with and without patellar tendinopathy. The
findings demonstrated a significant improvement
in threshold to detection of passive motion in both
groups of subjects compared to no-strap. The strap
brace was also shown to significantly improve threshold
to detection of passive motion in both groups of sub-
jects categorized with low proprioceptive acuity. Other
researchers’ ™’ have demonstrated improvements in
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knee extensor mechanism (distal quadriceps, quadri-
ceps tendon, patella, and patellar tendon) function and
decreased muscular reaction time with patellar tendon
braces. Examining subjects with and without patellar
tendinopathy, researchers® demonstrated significantly
lower electromyographic activity of the vastus lateralis
among the strap brace group than among the no-brace
group during pre-landing of a double-leg drop activity.
During the performance of a single-leg landing test,
researchers® revealed significant decreases in hip inter-
nal rotation, knee adduction, ankle inversion, and peak
vertical ground reaction force with patellar strap braces
compared to no-brace. The researchers” suggested the
influence of strap braces on jump landing may indi-
cate a more neutral landing alignment, lessening ten-
sion on the patellar tendon. Few studies have examined
the mechanical effects of these braces to determine
the specific mechanism of action. Using knee cadaver
specimens, several investigators found patellar tendon
braces decreased patellar contact area and pressure and
infrapatellar tissue pressure.’®

Based on the available evidence in the literature,
additional studies are necessary to investigate patel-
lar tendon braces. Future research should examine the
long-term effects of these braces on the patellar tendon,
patella, and surrounding musculature to understand the
mechanism of development and progression to effec-
tively guide prevention and treatment interventions.

| ORTHOTICS

% Purpose: Orthotics provide support, absorb shock, and correct structural abnormalities when treating knee

injuries and conditions.

- Use soft orthotic designs (see Fig. 3—18) to absorb shock and lessen stress on the patellar tendon to treat
OSD and SLJ. The soft designs can also be used to absorb shock when preventing and treating stress
fractures of the tibial tubercle, tibial plateau, and femoral condyles. Heel cups and full-length neoprene,
silicone, and viscoelastic polymer insoles are available in off-the-shelf designs.

- Use semirigid (see Fig. 3—-19) and rigid (see Fig. 3-20) orthotics to provide support and correct structural
abnormalities like excessive foot pronation, leg-length discrepancy, genu varus or valgum, or external
tibial torsion. Semirigid and rigid orthotics can be used to treat iliotibial band friction syndrome, chon-
dromalacia, PFP, and pes anserinus bursitis and tendinitis. The designs can be purchased off-the-shelf or

custom-made.

EVIDENCE SUMMARY

A 2011 meta-analysis® investigated the efficacy of

orthotics among adults with patellofemoral pain. Two
randomized controlled trials (RCTs) compared the
use of off-the-shelf EVA orthotics with a therapeutic
exercise program consisting of hip and thigh stretch-
ing and strengthening. One RCT included patellar

mobilization and taping in the program. The research-
ers found no differences in patient-reported knee pain
and function scores between orthotics used in com-
bination with therapeutic exercise and therapeutic
exercise alone after 6, 8, and 52 weeks. Other findings
showed the use of orthotics improved knee function
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scores after 6 and 52 weeks when compared to thera-
peutic exercise, but no differences were found in knee
pain scores during the reporting periods. One RCT in
the review®® examined orthotics and insoles and found
insoles reduced knee pain scores after 6 weeks, but
there were no differences in pain scores at 52 weeks
and in knee function scores at 6 and 52 weeks. This
review® provides limited evidence to support the use of
orthotics in the management of patellofemoral pain in
adults. A consensus statement'® from the International
Patellofemoral Research Retreat recommends the use
of therapeutic exercise with off-the-shelf orthotics,
patellar taping, or manual therapy for the reduction

of short- and medium-term patellofemoral pain. Rec-
ommendations also support the use of off-the-shelf
orthotics to reduce short-term knee pain. The authors'
found no evidence to recommended therapeutic exer-
cise, off-the-shelf orthotics, patellar taping, and manual
therapy in the management of long-term patellofem-
oral pain in adolescents and adults. Additionally, no
evidence was demonstrated for the use of custom-made
orthotics to lessen knee pain. While these findings pro-
vided some evidence for the use of orthotics, further
research is needed to determine their role and efficacy
among various populations for the development of evi-
dence-based management protocols.

[
Clinical Application Question 5

The first mate on a charter fishing boat sustains a torn ACL of the left knee. After imaging studies and a clinical
examination by a surgeon, the surgeon schedules ACL reconstruction. The surgeon schedules the procedure 2 weeks
post-injury to allow for a reduction in effusion and an increase in range of motion. The first mate will receive daily
therapy at a local out-patient orthopedic clinic and can ambulate as tolerated.

w Question: What wrapping and bracing techniques can you use during the 2 week period?

Padding Techniques

A variety of off-the-shelf padding techniques can prevent and treat injuries and conditions of the knee.
Another option is using foam and felt to provide compression, reduce stress, and absorb shock. The use of
padding for the knee is mandatory with several interscholastic and intercollegiate sports. These mandatory

techniques will be discussed further in Chapter 13.

| OFF-THE-SHELF Figures 6—26 and 6—27

% Purpose: Off-the-shelf padding techniques are available from manufacturers in a variety of designs. These
techniques provide shock absorption and protection when preventing and treating bursitis, OSD, SLJ, and
contusions of the soft tissue and bone of the knee. Following is a description of two basic designs.

Soft, Low-Density

DETAILS

Soft, low-density pads are commonly used to provide shock absorption to the knees of athletes in sports such as baseball, basketball, football,
ice hockey, lacrosse, softball, volleyball, and wrestling. Use the pads with work and casual activities.

% Design:

- The pads are manufactured in a universal fit design in predetermined sizes, corresponding either to cir-
cumference measurements of the thigh or the weight of the patient (Fig. 6-26A).
- Most pads are constructed of varying thicknesses of high-impact open- and closed-cell foams, covered

with polyester/spandex or woven fabric materials.

- Several designs consist of a neoprene sleeve with additional foam incorporated on the anterior aspect.
- Some designs have an open popliteal space, while others have a closed space.
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% Position of the patient: Sitting on a taping table
or bench with the leg extended off the edge,
or in a chair, with the knee in approximately
45 degrees of flexion.

% Preparation: Apply the soft, low-density designs
directly to the skin or over tight-fitting clothing.

% Application:

Fig. 6-26 A Vlriety of soft, low-density pads. (Bottom) Padded cover for a functional ACL knee brace.

MIZAH  To apply the pad, place the larger end over the foot and pullin a
proximal direction onto the knee (Fig. 6-268).

Helpful Hint |

Off-the-shelf soft, low-density pads can cause
irritation in the popliteal space. To lessen the
chance of irritation, apply a skin lubricant and/or thin
foam pads over the area or purchase pad designs with
an open popliteal space.

Fig. 6-26 B

Hard, High-Density

DETAILS
Hard, high-density pads are commonly used to provide shock absorption to the knees of athletes in sports such as baseball, ice hockey, and

softball. Use the pads in work and casual activities, such as kneeling, which may result in chronic or prolonged compression.

% Design:

- The universal fit designs are available in
predetermined sizes based on lower leg
circumference measurements or age of the
patient (Fig. 6-27A).

- Most designs are constructed of a polycarbo-
nate or plastic material outer shell pre-molded
to the contours of the knee.

+ The outer shell is lined with open- and closed-
cell foams and is incorporated into a vinyl pad
that extends in all directions to provide shock
absorption.

« Another design uses a polycarbonate cup
lined with foam that attaches to the hinges of Fig. 6-27 A Variety of hard, high-density pads. (Right) Pad that can be attached
functional knee braces to protect the patella. to a functional ACL knee brace to protect the anterior kee.
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+ The pads are available in various lengths depending on the technique objective.
+ Hard, high-density pads are attached to the knee with various adjustable nylon straps with Velcro or
buckle closures.
% Position of the patient: Sitting on a taping table or bench with the leg extended off the edge, or in a chair,
with the knee in approximately 45 degrees of flexion.
% Preparation: Apply the hard, high-density designs directly to the skin or over tight-fitting clothing.
% Application:

Place the pad over the anterior knee. Applying straps will depend
on the specific design. Normally, pull the straps across the posterior
knee and anchor on the pad with Velcro or buckle closures
(Fig. 6-27B). Readjust the straps if necessary for proper fit. Pad all
nonpliable materials to meet NCAA and NFHS rules.

Fig.6-27 B
| COMPRESSION WRAP PAD Figure 6—28

% Purpose: The compression wrap pad technique helps to reduce mild, moderate, or severe swelling and
effusion in the acute treatment of knee contusions, sprains, meniscal tears, fractures, dislocations/
subluxations, bursitis, and overuse conditions (Fig. 6-28).

% Materials:

« Yainch or %2 inch open-cell foam, taping scissors

% Position of the patient: Sitting on a taping table or bench with the leg extended off the edge.

% Preparation: Apply the pad directly to the skin.

% Application:

MIAAB  Extend the pad across the anterior knee, from the medial-to-lateral
joint line and from the suprapatellar pouch to the tibial tubercle
(Fig. 6-28A).

Fig.6-28 A
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MIEFH  Position the pad over the anterior knee and apply the compression
wrap technique to anchor (see Figs. 6-14, 6-15, 6-16, and 6-28B).

Fig.6-28 B

| HEELLIFT

% Purpose: The heel lift pad technique (see Fig. 5-16) reduces stress in the treatment of an infrapatellar fat
pad contusion. The heel lift elevates the hindfoot and lessens stress on the fat pad that may occur during
knee extension.

« Construct the heel lift pads from 2 inch or 1 inch felt, or purchase heel lift pads with an adhesive backing.
- Cut the pad to cover the heel or shoe liner area.

+ Use a pad on each heel or in each shoe to prevent adaptive changes.

+ Apply the pad to the heel or shoe liner (see Fig. 5-16).

| DONUT PADS

% Purpose: Use the donut pad technique (see Fig. 3-26) to lessen the amount of stress over an inflamed area
when treating contusions and bursitis.

- Make the pads from ¥ inch or % inch foam or felt or purchase them pre-cut with adhesive backing.

- Attach the pad directly to the skin over the prepatellar, infrapatellar, pes anserinus, or semimembranosus
bursa, the infrapatellar fat pad, or the peroneal nerve using adhesive gauze material (see Fig. 3-15) or
attach in a circular pattern with loosely applied 1% inch or 2 inch elastic tape.

- Consider anchoring the pad with the compression wrapping techniques (see Figs. 6-14, 6-15, and 6-16).

| MANDATORY PADDING

Mandatory protective equipment for the knee is required by the NCAA' and the NFHS'? in several sports.
Athletes participating in baseball, field hockey, football, ice hockey, and softball must wear protective padding
during all practices and competitions. These padding techniques are available in a variety of off-the-shelf
designs. Chapter 13 provides a full discussion of these padding techniques.

Clinical Application Question 6

Over the past week, a tile layer has noticed tingling and numbness along the lateral aspect of his lower leg that radiates
in a distal direction toward his foot. The pain is worse at the end of the work day. Recently, his company issued new hard,
high-density knee pads to all employees that fit snugly around the proximal lower leg.

= Question: How can you manage this situation?
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Over the past several weeks, Ron Daubenmire has
experienced a progressively worsening dull, aching pain
in the right anterior knee. Ron is a science teacher at
Helmick High School and rides with a local cycling
club on Saturdays. He first noticed the pain at school
when descending stairs and rising from a prolonged
sitting position. The pain has progressed and is now
present during walking, running, and squatting move-
ments. During most weeks, he runs 5-6 miles and
cycles 2035 miles in preparation for a 30—-50 mile Sat-
urday club ride. However, his schedule has not allowed
him to visit a fitness center or gym for strengthening
and flexibility exercises. Ron enjoys cycling with the
club and does not want to take any time off to treat his
right anterior knee pain. Last Saturday during a club
ride, he noticed that he was unable to perform to the
level of the other members because of muscular fatigue
and pain in the right knee.

Ron decides to walk down to the football stadium
after school the next week to seek assistance from the
sports medicine staff. He enters the athletic training
facility and speaks with Angela Waybright, the AT at
the high school. After gathering a history from Ron,
Angela tells him to return later that afternoon for an
evaluation. During the evaluation, Angela finds point
tenderness along the lateral facet of the right patella,
tightness of the lateral retinaculum, and lateral track-
ing of the patella. Compression of the patella into
the patellofemoral groove also produces pain. Angela
discovers inflexibility of the right posterior leg muscu-
lature with bilateral range of motion testing. Manual
muscle testing reveals weaknesses in the right medial
quadriceps and hip adductors. Ron is placed on a
treadmill for a dynamic evaluation, and Angela finds
excessive pronation of the right foot during walking
and running gaits. Angela begins to discuss her findings
with Ron as the team physician arrives in the athletic
training facility for the afternoon injury clinic. Angela
continues talking with Ron; when she is finished, the
team physician examines Ron. The evaluation produces
the same positive findings, and the team physician and
Angela agree that Ron is suffering from PFP. The team
physician recommends that Ron be placed into a com-
prehensive treatment program for the condition.

Angela and the team physician decide to place Ron
into a therapeutic exercise protocol that uses rest,
avoidance of painful activities, flexibility exercises for
tight structures, retraining and strengthening of weak
musculature, correction of structural abnormalities,
and modalities for symptomatic treatment. Ron tells
Angela about a friend in the cycling club who had
similar knee pain last year. Ron remembers the friend

wore a bracing technique for his knee and was told the
technique lessened the pain, but was uncomfortable to
wear while cycling. Angela is not certain of the specific
bracing technique used by Ron’s friend. Angela decides
to research taping and bracing techniques that would
support and correct the structural abnormalities and
lessen stress and pain to allow Ron to continue to com-
fortably ride with the cycling club.

1. Develop a clinically relevant question from the
case in the PICO format to generate answers for
the integration of taping and bracing techniques
for Ron. The question should include the pop-
ulation or problem, the intervention, a compar-
ison intervention (if relevant), and the clinical
outcome of interest.

2. Design a search strategy and search to find the

best evidence to answer the clinical question.

The strategy should include relevant search

terms, electronic databases, online journals, and

print journals to use for the search. Discussions
with your faculty, preceptor, and other health
care professionals can provide evidence from
expert opinion.

Choose three to five full text studies or reviews

from your search or the chapter references.

Evaluate and appraise each article to determine

its value and usefulness to the case. Ask these

questions for each study: (1) Are the results of
the study valid? (2) What are the actual results?
and (3) Are the findings clinically relevant to
my patients? Prepare a summary of the evalu-
ation with answers to the questions and rank
the articles based on the evidence hierarchy in

Chapter 1.

Integrate findings from the evidence, your clin-

ical experience, and Ron’s goals and preferences

into the therapeutic exercise program for Ron.

Consider which taping and bracing techniques

may be appropriate.

Evaluate the EBP process and your experience

within the case. Consider these questions in the

evaluation.

59
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Wias the clinical question answered?

Did the search generate quality evidence?

Wias the evidence evaluated appropriately?

Wias the evidence, your clinical experience, and
Ron’s goals and values integrated to make the
clinical decision?

Did the intervention produce successful clinical
outcomes for Ron?

Wias the EBP experience positive for Angela and Ron?




WRAP-UP

¢ Unidirectional, multidirectional, rotary, and com-

pression forces; structural abnormalities; inflexibility
and weakness of soft tissue; and repetitive stress can

cause injury to the knee.

¢ The McConnell taping technique provides support
when correcting patellofemoral malalignment.

* 'The hyperextension and collateral “X” taping tech-
niques can be used to reduce range of motion and
provide support when treating sprains.

¢ 'The patellar tendon strap taping and bracing
techniques lessen the tension of the tendon on the

inferior pole of the patella and/or the tibial tubercle.

¢ Elastic wraps and sleeves control swelling and effu-
sion following injury.

¢ Prophylactic knee braces provide protection and
reduce severity of injury, rehabilitative braces pro-

vide support and protected range of motion follow-

ing injury/surgery, and functional braces provide
stability following injury/surgery.
* The neoprene sleeve and sleeve with hinged bars

bracing techniques provide compression and support

to the knee.

* Neoprene sleeves with buttress braces provide com-
pression, reduce stress, and correct structural abnor-

malities when treating acute and chronic injuries.

¢ Orthotics and the heel lift padding technique can be

used to provide support, absorb shock, and correct
structural abnormalities.

¢ Soft, low-density; hard, high-density; and donut

padding techniques provide shock absorption, pro-

tection, and compression, and reduce stress.

* Mandatory protective equipment is required for the

knee in several sports by the NCAA and NFHS.

$) FADAVIS ONLINE RESOURCES

« Collateral "X"taping technique

» Hyperextension taping technique two
« Patellar tendon strap technique three

WEB REFERENCES

American Academy of Orthopaedic Surgeons
https://www.aaos.org/

¢ This website allows you to search for information
on the mechanism, treatment, and rehabilitation

of knee injuries, including the American Acad-
emy of Orthopaedic Surgeons Clinical Practice
Guidelines.
United States National Library of Medicine

https://www.nlm.nih.gov/

* This website provides access to knee injury pre-
vention, treatment, and rehabilitation informa-
tion among a variety of populations.
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Arthritis Foundation

https://www.arthritis.org/

* This site allows you to search for information
about the causes and treatment of knee pain asso-
ciated with arthritis.

International Patellofemoral Research Network

https://ipfrn.org/

* This site allows access to the research group for
information on the causes and recommenda-
tions for the treatment and rehabilitation of
patellofemoral pain.
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Thigh, Hip, and Pelvis

LEARNING OBJECTIVES

1. Discuss common injuries that occur to the thigh, hip,
and pelvis.

2. Demonstrate the ability to apply tapes, wraps, braces,
and pads to the thigh, hip, and pelvis when preventing,
treating, and rehabilitating injuries.

3. Explain and demonstrate evidence-based practice for
the implementation of taping, wrapping, bracing, and
padding techniques for the thigh, hip, and pelvis within
a clinical case.

INJURIES AND CONDITIONS

Acute and chronic injuries can occur to the thigh, hip,
and pelvis in athletic and work activities. Thigh and hip
contusions are common in athletic activities but vary
in severity. Many athletes are able to return to activity
following a mild contusion with additional padding,
while a severe contusion may require hospitalization.
Strains of the thigh and hip musculature can occur in
athletic and work activities and are typically caused by
rapid movements. Repetitive stress to the thigh, hip,
and pelvis can result in chronic inflammation and/or
stress fractures. Common injuries to the thigh, hip, and
pelvis include:

* Contusions
* Strains
* Overuse injuries and conditions

Contusions

Contusions to the thigh, hip, and pelvis are caused by
direct forces. These areas are susceptible to injury in
many sports that do not require protective padding.
Thigh contusions (charley horse) typically involve the
anterior and/or lateral aspect (Fig. 7-1). A contusion
can result, for instance, when a soccer sweeper is struck
in the anterior/lateral right thigh by an opponent’s
knee while attempting to stop a breakaway (Fig. 7-2).
Heterotopic ossification (sometimes referred to as
myositis ossificans) may result from a single, violent
direct force or repeated direct forces to the anterior or
lateral thigh'? (Fig. 7-3). A delay in treatment, forceful
manipulation, or a quick return to activity following a
quadriceps contusion can also lead to the development
of heterotopic ossification.’* A direct force or fall on the
hip can cause an iliac crest contusion (hip pointer) with
associated injury to the abdominal soft tissue (Figs. 7—4
and 12-2). These contusions are common in collision
and contact sport activities (Fig. 7-5).

Strains

Strains to the thigh, hip, and pelvis are caused by a vari-
ety of mechanisms during athletic and work activities.
A rapid stretch, contraction, or change in direction,
eccentric overload, fatigue, and muscular weakness
and imbalance can result in a quadriceps, hamstrings,
adductor, gluteal, and iliopsoas strain (see Figs. 7-1,
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Fig. 7-1 Superficial muscles of the anterior thigh.

7—4, 7-6). Abnormal posture and leg-length discrep-
ancy may contribute to a hamstring strain. Strains occur
more frequently to the hamstrings; these injuries often
have a chronic history and reinjuries are commonly
more severe than the initial injury.>® For example, a
quadriceps strain can occur as a volleyball player jumps
to spike the ball at the net, causing an explosive con-
traction of the quadriceps. A hamstring strain can result
when a sprinter increases the stride length at the finish
line, causing a violent stretch of the musculature.

Overuse

Structural abnormalities and repetitive stress can cause
overuse injuries to the hip, thigh, and pelvis. Repeti-
tive running on banked surfaces, training errors, leg-
length discrepancy, and an increased Q angle can result
in greater trochanteric bursitis.” A single direct force

Fig. 7-2 (Quadriceps contusion.

e

Fig 7-3 Femoral heterotopic ossification resulting from a quadriceps contusion.
(Courtesy of Starkey, C. and Brown, SD. Examination of Orthopedic & Athletic Injuries. 4th ed.
Philadelphia, PA: EA. Davis Company: 2015.)
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Fig. 7-4 Superficial muscles of the lateral thigh and hip.

Fig. 7-5 (ontusion to the iliac crest. This injury, the so-called “hip pointer” results in
qross discoloration, swelling, pain, and loss of function. (Courtesy of Starkey, C. and Brown,
SD. Examination of Orthopedic & Athletic Injuries. 4th ed. Philadelphia, PA: FA. Davis
Company: 2015.)
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Fig. 7-6 Superficial muscles of the posterior thigh and hip.

to the trochanteric bursa causing chronic inflamma-
tion can also lead to bursitis.® Osteitis pubis is caused
by repetitive tension from the adductor musculature
on the pubic symphysis,” "' which occurs with repeated
twisting and change in direction activities (Fig. 7-7). A
reduction in internal rotation of the hip may also cause
shearing stress at the pubic symphysis.'> The repetitive
kicking and pivoting on one leg experienced by rugby
players may lead to the development of osteitis pubis.
Stress fractures of the femur, hip, and pelvis may arise
from overload, training errors, amenorrhea, oligomen-
orrhea, and disordered eating. For example, repetitive
distance running without appropriate footwear, recov-
ery, and caloric and nutrient intake could cause a stress
fracture.
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f

)

Fig. 7-7 Osteitis pubis. Pelvic radiograph of a 40-year-old recreational runner presenting with chronic hip pain demonstrating cystic changes and sclerosis.

DETAILS
The name “charley horse” was created by major league baseball players in the early 20th century when horses were used to pull lawn mowers,

including a horse known as Charley at Ebbets Field in New York. Charley suffered from a chronic limp; when a player sustained a thigh
contusion that caused a limp, others reportedly said the player was limping like Charley the horse.™

Taping Techniques

Taping techniques are used to anchor protective padding to the thigh, hip, and pelvis following a quadriceps
contusion or hip pointer. Protective padding techniques are illustrated in the Padding section.

| CIRCULARTHIGH  Fiqure 7-8

% Purpose: The circular thigh technique provides mild support and anchors protective padding to the
thigh (Fig. 7-8). Use this technique with off-the-shelf and custom-made pads upon a return to activity to
absorb shock and prevent further injury for a quadriceps contusion or heterotopic ossification.

% Materials:

- Pre-wrap or self-adherent wrap, 3 inch or 4 inch elastic tape, adherent tape spray, taping scissors
Option:
+ 1% inch non-elastic tape
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% Position of the patient: Standing on a taping table or bench with the majority of the weight on the non-
involved leg and the involved leg placed in a neutral position with slight knee flexion. Maintain this
position during application with the use of a heel lift.

% Preparation: Apply adherent tape spray to the thigh, then pre-wrap or self-adherent wrap.
% Application:

MIZAB  Place the pad over the injured area. Anchor 3 inch or 4 inch elastic
tape directly on the distal pad (Fig. 7-8A).

Fig.7-8 A

Continue around the thigh with moderate roll tension in a circular,
distal-to-proximal pattern, overlapping the tape by V> of its width
<« (Fig. 7-8B). Cover the entire pad and anchor on the top of the
pad to prevent irritation. Avoid gaps, wrinkles, and inconsistent roll
tension.

Steps Cont.
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To prevent migration, a distal circular strip of elastic tape may be
applied with distal-to-proximal tension, or the proximal portion of
the elastic tape may be applied partially on the skin (Fig. 7-8C).

Option:  Apply one to two circular strips of 1% inch non-elastic tape loosely
around the pad for additional anchors <amim.

Helpful Hint |
Near the completion of the technique, angle
a strip distally, across the distal portion of the
pad with moderate roll tension. Then continue sharply
in a proximal direction, and finish the circular pattern
(Fig. 7-8D).

This strip provides additional tension and support to
lessen distal migration of the pad.

Fig.7-8 C

Fig.7-8 D

I HIP POINTER TAPE Figure 7-9

% Purpose: Use the hip pointer technique to absorb shock when preventing and treating contusions and to
anchor off-the-shelf and custom-made pads to the iliac crest (Fig. 7-9).

% Materials:
+ 2 inch or 3 inch heavyweight elastic tape, adherent tape spray, taping scissors

% Position of the patient: Standing on a taping table, bench, or floor with the majority of the weight on the
non-involved leg and the involved leg placed in a neutral position with slight knee flexion. Maintain this
position during application with the use of a heel lift.

% Preparation: Apply the hip pointer technique directly to the skin.

% Application:

MIIAE  Apply adherent tape spray over the pad area and 4-6 inches beyond, over the hip and low back.
Allow the spray to dry.

MIEPH  Cut several strips of 2 inch or 3 inch heavyweight elastic tape in lengths that will cover the pad and
extend 4-6 inches beyond the pad on the two sides. Place the pad over the injured area.
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HI3EH  Anchor the first tape strip on the abdomen or anterior hip
4-6 inches from the edge of the pad and pat down (Fig. 7-9A).
Do not stretch the tape as the anchor is applied.

MIZZH  Continue to apply the strip to the edge of the pad. At the edge,
hold the strip on the abdomen/anterior hip and pad with one hand |
and pull the strip over the pad with tension on the tape (Fig. 7-9B).

Fig.7-9B

When the strip completely covers the pad, release the tension in
the tape and anchor to the low back and pat down (Fig. 7-9C).
This technique is the release-stretch-release sequence illustrated in
Figure 8-10A to D.

Fig.7-9C

Steps Cont.
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MIEAHA  Continue with additional strips in the same manner, overlapping
each by ' the width of the tape (Fig. 7-9D).

MUEFA  Apply enough strips to cover the majority of the pad.

Fig.7-9D

Wrapping Techniques

Use wrapping techniques to provide compression and support and to attach protective pads to the thigh,
hip, and pelvis. The techniques can be used to prevent and treat quadriceps contusions and strains; ham-
strings, adductor, and hip flexor strains; iliac crest contusions; and heterotopic ossification.

| THIGH COMPRESSION WRAP Figure 7-10

% Purpose: Apply the thigh compression wrap technique to control mild to moderate swelling with mild
thigh contusions and strains (Fig. 7-10).

% Materials:
- 4inch or 6 inch width by 5 yard length elastic wrap determined by the size of the thigh, metal clips,

1% inch non-elastic or 2 inch or 3 inch elastic tape, taping scissors

Options:
« Y4 inch or %4 inch foam or felt
« 4. inch or 6 inch width self-adherent wrap

% Position of the patient: Standing on a taping table or bench with the majority of the weight on the non-
involved leg and the involved leg placed in a pain-free, slightly flexed position. Maintain this position
during application with the use of a heel lift.

% Preparation: To lessen migration, apply adherent tape spray, tape strips, or anchors directly to the skin
(see Fig. 1-7).
Option:
Cut a % inch or V2 inch foam or felt pad and place it over the inflamed area directly to the skin to provide
additional compression and assist in venous return.

% Application:
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Anchor the wrap around the distal thigh directly to the skin and
encircle the anchor «mmm (Fig. 7-10A).
Option: Ifan elastic wrap is not available, 4 inch or 6 inch self-adherent wrap
may be used.

Continue to apply the wrap in a spiral pattern in a distal-to-proximal
direction, overlapping the wrap by ¥ of its width (Fig. 7-10B). Apply
the greatest amount of roll tension distally and over the inflamed
area. Lessen the roll tension as the wrap continues proximally from
the injured area.

Fig.7-10B

MIAZH  Finish the wrap over the proximal thigh and anchor with Velcro,
metal clips, or loosely applied 12 inch non-elastic or 2 inch or
3inch elastic tape s (Fig. 7-10C).
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FOOT, ANKLE, LOWER LEG, KNEE, AND THIGH COMPRESSION WRAP Figure 7-11

Purpose: With second- and third-degree thigh contusions and strains, swelling can be severe. Use the foot,

ankle, lower leg, knee, and thigh compression wrap technique to control moderate to severe swelling

and prevent distal migration of post-injury swelling (Fig. 7-11).

Materials:

4 inch or 6 inch width by 10 yard length elastic wrap, metal clips, 12 inch non-elastic or 2 inch or 3 inch
elastic tape, taping scissors

Option:

« Y4 inch or %2 inch foam or felt

Position of the patient: Sitting on a taping table or bench with the leg extended off the edge, knee in a

pain-free, slightly flexed position, and the ankle placed in 90 degrees of dorsiflexion.

Preparation: To lessen migration, apply adherent tape spray, tape strips, or anchors directly to the skin.

Option:

Cut a % inch or V2 inch foam or felt pad and place it over the inflamed area directly to the skin to assist in

controlling swelling.

Application:

MIEAE  Anchor the elastic wrap on the distal plantar foot and apply the foot, ankle, lower leg, and knee

MIAPH At the mid thigh, continue the spiral

MIdEH  Anchor the wrap with Velcro, metal clips,

the quadriceps. Use a 4 inch or 6 inch width by 10 yard
length elastic wrap to provide compression, anchor an
ice bag, and maintain knee flexion by encircling the thigh
and proximal lower leg (Fig. 7-12).

compression wrap directly to the skin (see Fig. 6-15).

wrap to the proximal thigh <amim

(Fig. 7-11). Apply the greatest amount
of roll tension distally and lessen tension
as the wrap continues proximally.

or loosely applied 1% inch non-elastic or
2 inch or 3 inch elastic tape.

Helpful Hint |
When treating a quadriceps contusion, place
the knee in maximal pain-free flexion to stretch

Fig. 7-12 Treatment of a quadriceps contusion.
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MIZAB  Pull the sleeve onto the thigh in a distal-to-proximal pattern.
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THIGH COMPRESSION SLEEVE Figure 7-13

Purpose: Use the thigh compression sleeve technique to control mild to moderate swelling (Fig. 7-13). The
benefit of this technique is that the patient can apply the sleeve without assistance following application
instruction.

Materials:

- 4inch, 5 inch, or 6 inch width elastic sleeve determined by the size of the thigh, taping scissors

Option:

- Vainch or %4 inch foam or felt

Position of the patient: Sitting on a taping table or bench with the leg extended off the edge.

Preparation: Cut an elastic sleeve from a roll to extend from the superior knee to the proximal thigh area.
Cut and use a double-length sleeve to provide additional compression.

Option:

Cut a % inch or V2 inch foam or felt pad and place it over the inflamed area directly to the skin to assist

in venous return.

Application:

If using a double-length sleeve, pull the distal end over the first
layer (Fig. 7-13). No anchors are required; the sleeve can be
cleaned and reused.

Fig.7-13

QUADRICEPS STRAIN WRAP Figure 7—14

Purpose: The quadriceps strain technique is used to provide compression and mild to moderate circular
support when treating strains. This technique may be used to anchor protective padding for a quadri-
ceps contusion or heterotopic ossification. Two methods of the technique are available to accommodate
patient preferences and available supplies. The first is illustrated here (Fig. 7-14), and the second is online
at FADavis.com. &, Protective padding techniques are illustrated in the Padding section (see Fig. 7-22).

Quadriceps Strain Technique One

Materials:

4 inch or 6 inch width by 5 yard length elastic wrap, metal clips, 1% inch non-elastic tape, 2 inch, 3 inch,
or 4 inch elastic tape, taping scissors

Position of the patient: Standing on a taping table or bench with the majority of the weight on the non-

involved leg and the involved leg placed in a neutral position with slight knee flexion. Maintain this

position during application with the use of a heel lift.

Preparation: To lessen migration, apply adherent tape spray, tape strips, or anchors directly to the skin.

To anchor a pad, place the pad over the injured area.

Application:
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HIEAB  Anchor the extended end of the elastic wrap on the lateral distal
thigh directly to the skin and proceed around the thigh in a medial
direction to encircle the anchor (Fig. 7-14A).

Continue to apply the wrap in a lateral-to-medial circular pattern
with moderate roll tension, overlapping by ¥ of the wrap width,
moving in a distal-to-proximal direction (Fig. 7-14B). Avoid gaps,
wrinkles, and inconsistent roll tension.

Finish the wrap over the proximal thigh. The wrap should extend
above and below the injured area. During non-athletic or non-
work activities, anchor the wrap with Velcro, metal clips, or loosely
applied 1% inch non-elastic tape in a lateral-to-medial circular
pattern (Fig. 7-14Q).




STEP 4: With athletic or work activities, anchor 2 inch, 3 inch, or 4 inch

T 2

T 2

T 2

T 2
T 2

MIEAB  When treating a medial hamstrings strain, anchor the extended
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elastic tape on the lateral distal thigh and apply two to four
continuous lateral-to-medial circular patterns with moderate roll
tension, finishing on the proximal thigh (Fig. 7-14D). To ensure
adherence, anchor the loose end of the elastic tape on the
circular tape pattern rather than on the wrap. Additional anchors
are not required.

Fig.7-14D

HAMSTRINGS STRAIN WRAP Figure 7-15

Purpose: Use the hamstrings strain technique to provide compression and mild to moderate circular
support when treating strains. Two methods are available to accommodate patient preferences and
available supplies. The first is illustrated here (Fig. 7-15) and the second is online at FADavis.com 5_

Hamstrings Strain Technique One

Materials:

+4inch or 6 inch width by 5 yard length elastic wrap, metal clips, 172 inch non-elastic tape, 2 inch, 3 inch,
or 4 inch elastic tape, taping scissors

Position of the patient: Standing on a taping table or bench with the majority of the weight on the non-

involved leg and the involved leg placed in a neutral position with slight knee flexion. Maintain this

position during application with the use of a heel lift.

Preparation: To lessen migration, apply adherent tape spray, tape strips, or anchors directly to the skin.

Application:

end of the wrap on the distal, posterior medial thigh directly to
the skin and proceed in a lateral direction around the thigh to
encircle the anchor (Fig. 7-15A).

Fig.7-15A

Steps Cont.
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Continue to apply the wrap with moderate roll tension in a medial-
to-lateral circular pattern. Overlap the wrap by % of the width and
apply it in a distal-to-proximal direction (Fig. 7-15B). Avoid gaps,
wrinkles, and inconsistent roll tension.

Fig.7-15B

Finish the wrap over the proximal thigh, extending above and
below the injured area. Anchor the wrap as illustrated in

Figures 7-14C or 7-14D, but apply the 172 inch non-elastic or

2 inch, 3inch, or 4 inch elastic tape in a medial-to-lateral circular
pattern (Fig. 7-15C). Additional anchors are not necessary.

Fig.7-15C

When treating a lateral hamstrings strain, anchor the extended end
of the wrap on the distal, posterior lateral thigh directly to the skin

and proceed around the thigh in a medial direction to encircle the
anchor (Fig. 7-15D).

Fig.7-15D
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MIEEH  Continue to apply the wrap in a lateral-to-medial circular pattern,
overlapping the wrap by % of the width, moving in a distal-to-
proximal direction with moderate roll tension (Fig. 7-15E).

Fig.7-15E

Finish over the proximal thigh and anchor as shown in
Figures 7-14C or 7-14D, applying the 1% inch non-elastic or
2 inch, 3'inch, or 4 inch elastic tape in a lateral-to-medial
circular pattern (Fig. 7-15F).

Fig.7-15F

...IF/THEN...

IF the quadriceps and/or hamstrings strain wrapping technique one migrates distally during activity, THEN consider
applying technique two (FADavis.com {), incorporating the waist, to lessen migration.

| ADDUCTOR STRAIN WRAP Figure 7-16

% Pyrpose: The adductor strain technique is used to provide compression and mild to moderate support of

hip adduction when treating strains (Fig. 7-16). .ﬁ
% Materials:

+4inch or 6 inch width by 10 yard length elastic wrap, metal clips, 12 inch non-elastic tape, 2 inch, 3 inch,
or 4 inch elastic tape, taping scissors
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% Position of the patient: Standing on a taping table, bench, or floor with the majority of the weight on the
non-involved leg and the involved leg in an internally rotated position with slight knee flexion. Maintain
this position during application.

% Preparation: To lessen migration, apply adherent tape spray, tape strips, or anchors directly to the skin.

% Application:

MIIAE  Anchor the extended end of the elastic wrap on the lateral distal
thigh directly to the skin and continue in a medial direction to
encircle the anchor (Fig. 7-16A).

Fig.7-16 A

Continue to apply the wrap in a lateral-to-medial circular pattern
with moderate roll tension, supporting internal rotation of the leg
(Fig. 7-16B). Move in a distal-to-proximal direction and overlap the
wrap by % of the width. Avoid gaps, wrinkles, and inconsistent roll
tension.

Fig.7-16 B
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At the proximal thigh, continue in a lateral-to-medial direction across the lateral hip, abdomen,
and waist with mild roll tension (Fig. 7-16C). Next, continue to apply the wrap distally across the
medial proximal thigh with a moderate downward pull, supporting internal rotation of the leg, then
continue around the proximal thigh (Fig. 7-16D). Monitor roll tension to prevent constriction and
irritation of the lower abdominal and back and medial thigh soft tissue.

Apply one circular pattern around the mid-to-proximal thigh,
encircle the waist, then cross the medial proximal thigh,
supporting internal rotation of the leg (Fig. 7-16E). Repeat this
pattern one to two times.

Fig.7-16 E

Steps Cont.
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MIEFH  Finish the wrap over the mid thigh. Anchor with Velcro, metal clips,

HIEXH  Use 2 inch, 3 inch, or 4 inch elastic tape to anchor for athletic or

T 2

T 2

T 2

T 2
T 2

MIEAE  Anchor the extended end of the wrap on the mid medial thigh
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or 1% inch non-elastic tape for non-athletic or non-work activities
<aninm.

work activities. Start at the lateral distal thigh and apply two to four
continuous lateral-to-medial circular patterns around the thigh with |
moderate roll tension, again supporting internal rotation of the leg.
Continue to apply the elastic tape to encircle the hip and waist with
mild roll tension, across the medial proximal thigh with a moderate
downward pull, then encircle the thigh and anchor on the circular
tape pattern on the mid thigh (Fig. 7-16F). No additional anchors
are required. When the adductor strain wrapping technique is prop-
erly applied, the patient should feel an internal rotation pull from

the wrap on the leg. L

Fig.7-16 F

HIP FLEXOR STRAIN WRAP Figure 7—17

Purpose: The hip flexor strain technique provides compression and mild to moderate support of hip

flexion when treating iliopsoas strains (Fig. 7-17).

Materials:

+4inch or 6 inch width by 10 yard length elastic wrap, metal clips, 12 inch non-elastic tape, 2 inch, 3 inch,
or 4 inch elastic tape, taping scissors

Position of the patient: Standing on a taping table, bench, or floor with the majority of the weight on the

non-involved leg and the involved leg placed in a neutral position with slight knee flexion. Maintain this

position during application.

Preparation: To lessen migration, apply adherent tape spray, tape strips, or anchors directly to the skin.

Application:

directly to the skin and proceed in a lateral direction around the
thigh to encircle the anchor (Fig. 7-17A).

Fig.7-17 A
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Continue to apply the wrap with moderate roll tension in a medial-
to-lateral circular pattern. Overlap the wrap by % of the width and
apply in a distal-to-proximal direction (Fig. 7-178). Avoid gaps,
wrinkles, and inconsistent roll tension.

At the proximal thigh, apply the wrap in a medial-to-lateral
direction across the lateral hip with a moderate upward pull,
supporting flexion of the hip (Fig. 7-17C). Continue to encircle
the waist with mild roll tension and return to the proximal thigh.
Monitor roll tension to prevent constriction and irritation of the
soft tissue.

Fig.7-17 C

Apply one circular pattern around the mid-to-proximal thigh,
across the lateral hip with a moderate upward pull, supporting
flexion of the hip, encircle the waist, and return to the proximal
thigh (Fig. 7-17D). Repeat this pattern one to two times.

Fig.7-17D

Steps Cont.
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Anchor the wrap over the mid thigh. Use Velcro, metal clips, or
1% inch non-elastic tape to anchor with non-athletic or non-work
activities <mim.

With athletic or work activities, anchor 2 inch, 3 inch, or 4 inch
elastic tape on the mid medial thigh and apply two to four con-
tinuous medial-to-lateral circular patterns around the thigh with
moderate roll tension. At the proximal thigh, continue to apply

the elastic tape across the lateral hip with a moderate upward pull,
again supporting flexion of the hip, encircle the waist with mild roll
tension, and anchor on the circular tape pattern on the mid thigh
(Fig. 7-17E). No additional anchors are required.

Fig.7-17 E

| HIP POINTER WRAP Figure 718

% Purpose: The hip pointer technique is commonly used to anchor off-the-shelf and custom-made pads to
the iliac crest to absorb shock when preventing and treating contusions. Two methods are interchange-
able in applying the hip pointer technique to accommodate patient preferences and available supplies;
the first is illustrated here (Fig. 7-18) and the second is online at FADavis.com g

Hip Pointer Technique One

% Materials:
+4inch or 6 inch width by 5 yard length elastic wrap, 2 inch, 3 inch, or 4 inch elastic tape, taping scissors
% Position of the patient: Standing on a taping table, bench, or floor with the majority of the weight on the
non-involved leg and the involved leg placed in a neutral position with slight knee flexion. Maintain this
position during application.
% Preparation: To lessen migration, apply adherent tape spray, tape strips, or anchors directly to the skin.
% Application:

Place the pad over the injured area. Anchor the extended end
of the wrap on the anterior hip directly to the skin and proceed
over the pad and around the waist to encircle the anchor <amim
(Fig. 7-18A).

Fig.7-18 A
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Continue to apply the wrap with moderate roll tension over the
pad and around the waist (Fig. 7-18B). Overlap the wrap by ¥ of
the width and avoid gaps, wrinkles, and inconsistent roll tension.
Monitor roll tension to prevent constriction and irritation of the
soft tissue.

Fig.7-18B

Anchor the wrap with 2 inch, 3 inch, or 4 inch elastic tape. Apply
two to three continuous circular patterns with the tape around the
pad and waist with moderate roll tension <mmm (Fig. 7-18C). Finish
the loose end of the tape on the circular tape pattern to ensure
adherence. No additional anchors are required.

Fig.7-18 C

r. ..IF/THEN...
IF using the hip pointer wrap technique one or two (FADavis.com ?) to anchor an off-the-shelf or custom-made pad
and migration occurs during activity, THEN consider the hip pointer taping technique; anchoring the pad directly to the
skin with heavyweight elastic tape will lessen migration.

Bracing Techniques

Bracing techniques provide compression and support when treating injuries and conditions of the thigh,
hip, and pelvis. To provide compression, neoprene sleeves and shorts are used when treating contusions,
strains, and overuse injuries and conditions. Combination braces provide compression and support for the
thigh, hip, and pelvis when treating strains and overuse injuries and conditions.
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| NEOPRENE SLEEVE Figure 7-19

% Purpose: Neoprene sleeves are designed to provide compression and mild support when treating quadri-
ceps strains and contusions, hamstrings and adductor strains, and heterotopic ossification (Fig. 7-19).

DETAILS

Use the sleeves during rehabilitative, athletic, work, and casual activities.

% Design:

- Off-the-shelf sleeves are manufactured in universal fit designs in predetermined sizes corresponding to

thigh circumference measurements.

- Several designs have an oval neoprene pad incorporated into the sleeve to provide additional

compression over the injured area.

- Some designs use a contoured sleeve that wraps around the thigh. These designs are anchored with Velcro.
- Other designs have adjustable straps with Velcro closures for additional support and compression.
% Position of the patient: Sitting on a taping table or bench with the leg extended off the edge or in a chair

with the knee in approximately 45 degrees of flexion.

% Preparation: Apply neoprene sleeves directly to the skin. No anchors are required.

% Application:

STEP 1:

STEP 2:

to provide additional compression.

Hold each side of the sleeve and place the larger end over the foot.
Pull'in a proximal direction until the sleeve is positioned on the
thigh (Fig. 7-19). After use, clean and reuse the sleeves.

If the design has an oval pad, position the pad over the injured area

Fig.7-19

Q EVIDENCE SUMMARY

Neoprene thigh sleeves are commonly used following
injury to provide compression and support. Neoprene
sleeves are also thought to increase the temperature of
the muscles, which may aid in the progression of heal-
ing. In a small study among intercollegiate athletes,
researchers'® investigated the effects of a neoprene sleeve
on anterior thigh skin and intramuscular temperatures
during and after exercise. During exercise, neoprene
sleeves produced higher skin temperatures compared
with no sleeve, but had no effect on intramuscular
temperatures. Skin and intramuscular temperatures

at 30 minutes postexercise remained higher with the
neoprene sleeve compared to no sleeve, suggesting that
neoprene sleeves may prevent tissue cooling rather
than promote tissue heating.'* The researchers'* pro-
posed these findings may be beneficial in the preven-
tion and treatment of muscle strains for athletes who
experience periods of inactivity during practices and
competitions based on playing position or sport rules.
Other researchers’ demonstrated that a custom-made
bandage, manufactured of neoprene and polyurethane
foam wrapped around the thigh of healthy subjects,
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resulted in an increase of venous blood volume shift and increasing skin and tissue blood flow.” Further
in cutaneous and subcutaneous tissues compared to a investigations are needed among different neoprene
non-bandage condition. These findings may have been sleeves, injuries and conditions, and populations to
influenced by the bandage covering the skin, restricting develop the evidence base for the selection of the most
heat elimination, elevating skin and tissue temperature, appropriate design for patient care.

|

Clinical Application Question 1
An outside hitter on the volleyball team sustained a second-degree hamstrings strain during a match 4 weeks ago. Her
recovery has progressed without any setbacks. The therapeutic exercise program the athlete is following includes the
addition of aquatic therapy. The athlete is anxious about the water and wants to have some type of support around her
thigh during the exercises.
w Question: What techniques can you apply to provide support?

| NEOPRENE SHORTS Figure 7-20

% Purpose: Neoprene shorts provide compression and mild support when treating quadriceps, hamstrings,
adductor, gluteal, and iliopsoas strains; quadriceps contusions; heterotopic ossification; greater trochan-
teric bursitis; and osteitis pubis (Fig. 7-20).

DETAILS
The shorts may be used during rehabilitative, athletic, work, and casual activities.

% Design:
- Off-the-shelf shorts are manufactured in predetermined sizes and universal fit designs according to waist
circumference measurements.
- The designs extend from the mid-to-distal thigh to the waist with a Velcro or elastic waistband.
% Position of the patient: Sitting in a chair or standing.
% Preparation: Apply neoprene shorts directly to the skin or over an athletic supporter or girdle.
No additional anchors are required.
% Application:

To apply, place the feet into the shorts and pull in a proximal
direction until the shorts are positioned on the thigh and waist
(Fig. 7-20). Adjust the shorts and waistband if needed. The shorts
may be washed and reused.
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| THIGH, HIP, AND PELVIS COMBINATION BRACES Figure 7-21

% Purpose: Thigh, hip, and pelvis combination braces are used when treating quadriceps, hamstrings, adduc-
tor, and iliopsoas strains and osteitis pubis to provide compression and mild to moderate support and to
limit excessive range of motion and stretch on the musculature (Fig. 7-21).

% Design:

- The braces are manufactured in universal fit designs in predetermined sizes, corresponding either to
waist circumference measurements or to the height and weight of the patient.

- The designs extend from the mid-to-distal thigh to the waist and are constructed of neoprene or cotton/
spandex materials. Some designs have an elastic waistband and others have an adjustable buckle at the
waist.

- One design uses elastic straps with Velcro attachments to allow for several individual applications based
on the injury.

+ With some designs, diagonal elastic material incorporated into the brace crosses the anterior and poste-
rior thigh, hip, and pelvis to provide compression and support.

- Some designs are available with a closed-cell foam pad to protect the thigh or iliac crest.

- Another design is manufactured with rubber tubing attached to adjustable straps. The straps allow for
adjustments in the tension of the tubing.

+ Some designs use a contoured neoprene strap that wraps around the waist and thigh. The strap allows
for adjustments in tension.

- Other designs use neoprene straps that wrap around the thigh and lower leg to control hip flexion and
extension.

% Position of the patient: Sitting in a chair or standing.

% Preparation: Apply the thigh, hip, and pelvis combination braces directly to the skin or over an athletic
supporter or girdle. No additional anchors are required.

Specific instructions for fitting and application of the braces are included with each design. For proper
fit and support, carefully follow the manufacturer’s step-by-step procedures. The following application
guidelines pertain to most braces.

% Application:

Begin by placing the feet into the shorts and pulling in a proximal
direction until the brace is positioned on the thigh, hip, pelvis, and
waist (Fig. 7-21A). Adjust the shorts and waistband if needed. The
braces may be washed and reused.

Fig.7-21A



STEP 2:

necessary.

STEP 3:

Applying and adjusting the straps will depend on the specific brace
design. When treating adductor strains, continue application of
some designs by wrapping an elastic strap around the thigh, hip,
pelvis, and waist in a lateral-to-medial pattern. Anchor the strap
with Velcro on the thigh (Fig. 7-21B). Two elastic straps may also
be applied in a crisscross pattern around the distal thighs to treat
adductor strains (Fig. 7-21C). Apply an elastic strap in a vertical
pattern over either the anterior thigh to treat iliopsoas strains
(Fig. 7-21D) or the posterior thigh to treat hamstrings strains
(Fig. 7-21E). Retighten the straps and/or reposition the shorts if

With other designs, place the feet into the shorts and pull in a
proximal direction until the shorts are positioned on the thigh
and waist.
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Fig.7-21D Fig.7-21E

Q EVIDENCE SUMMARY

The design and use of neoprene shorts and thigh, hip,
and pelvis combination braces to provide compression,
support, and reduce range of motion following injury
have become common in many settings.'"® However,
limited investigations have examined the effectiveness
of these braces on healthy and injured populations.
Several researchers” demonstrated improvements in
dynamic leg swing judgment accuracy with neoprene
shorts among healthy athletes with low neuromuscu-
lar control ability. In this same study, neoprene shorts
reduced accuracy scores among athletes with high neu-
romuscular control. Examining spandex-type shorts in
various sizes among recreational athletes, researchers'

revealed no significant differences in passive hip joint
moment (passive stiffness provided by the brace) and
countermovement vertical jump height when com-
pared to loose-fitting shorts. However, medium-size
spandex shorts produced significantly greater peak
active hip flexion during the countermovement verti-
cal jump. Other researchers' have shown spandex-type
shorts had no effect on power during a single vertical
jump performance; conversely, the shorts had a posi-
tive effect on repetitive jump performance. Among
intercollegiate athletes in a separate study,”® custom-
made, hypercompressive neoprene and butyl rubber
shorts reduced hip flexion during sprinting but did not
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influence speed measures compared with loose-fitting
shorts. The hypercompressive shorts also produced
a higher maximal countermovement vertical jump
height, higher skin temperatures, and reduced longitu-
dinal and anterior-posterior muscle oscillation during
vertical jump landing. Among recreational athletes,
other researchers® investigated the effects of spandex-
type standard compression and directional (diagonal
band around the waist and hips) compression shorts on
electromyographic activity of the hip adductor muscu-
lature during an unanticipated run-to-cut maneuver.
A significant reduction in electromyographic activity of
the adductor longus was produced with the directional
compression brace compared to the standard compres-
sion short. A small study* investigated the effects of off-
the-shelf and custom-made variable compression shorts
on the metabolic state of the thigh musculature through
T2 weighted magnetic resonance imaging in pre- and
post-submaximal running conditions. The researchers®
proposed that T2 weighted magnetic resonance imaging
represented the metabolic state and degree of muscle
fatigue. Following a 30-minute submaximal treadmill
running period, T2 values significantly increased in
the hamstrings and hip adductors with low, mid, mid/
high, and high compression and loose-fitting shorts.
Compared to loose-fitting shorts, mid (approximately
15 mm Hg) and mid/high (approximately 20 mm Hg)
compression shorts significantly reduced T2 values for

the biceps femoris, semimembranosus, adductor longus,
and adductor magnus musculature and biceps femoris,
semimembranosus, and adductor longus, respectively.
The researchers® suggested that compression shorts
with 15-20 mm Hg pressure intensity over the thigh
may lessen the development of muscle fatigue during a
submaximal running activity.

Focusing on thigh, hip, and pelvis combination
braces, researchers'® revealed no differences between
healthy brace wearers and non-brace wearers in pro-
prioception, power, agility, speed, and aerobic capacity
measures. However, combination braces were found to
reduce active hip flexion and result in positive subjective
evaluations regarding increased support and improved
performance.'® Examining combination braces with
adjustable tension bands among recreational athletes,
researchers'® found all stiffness conditions significantly
increased passive hip joint moment and the stiffest
brace condition significantly reduced peak active hip
flexion during a countermovement vertical jump com-
pared to loose-fitting shorts. No significant differences
in countermovement vertical jump height were found
between the adjustable stiffness brace conditions and
loose-fitting shorts. Further research is needed with
neoprene shorts and thigh, hip, and pelvis combina-
tion braces on functional measures to determine their
effectiveness in the treatment and perhaps prevention
of injuries and conditions.

...IF/THEN...

IF support is needed when treating an adductor strain for an athlete during a return to sport activities, THEN consider
using a thigh, hip, and pelvis combination brace; neoprene shorts can be used, but a combination brace provides
greater support and limits excessive range of motion because of the adjustable elastic straps and/or rubber tubing.

| ORTHOTICS

% Purpose: Orthotics provide support, absorb shock, and correct structural abnormalities when treating

thigh, hip, and pelvis injuries and conditions.

- Use soft orthotic designs (see Fig. 3—18) to absorb shock and lessen stress to prevent and treat bursitis
and stress fractures. Heel cups and full-length neoprene, silicone, thermoplastic rubber, polyurethane
foam, and viscoelastic polymer insoles are available in off-the-shelf designs.

- Use semirigid (see Fig. 3-19) and rigid (see Fig. 3-20) orthotics to provide support and correct structural
abnormalities—such as leg-length discrepancy or an increased Q angle—to treat bursitis. The designs

are available off-the-shelf or custom-made.

[
Clinical Application Question 2

= Question: How can you manage this situation?

During a baseball game, a concessionaire at the local university slipped on ice in the concession stand and immediately
experienced sharp pain in the right quadriceps. Following an evaluation by a physician, the concessionaire has been
receiving treatment at an out-patient orthopedic clinic for a mild quadriceps strain. Treatment has progressed normally,
and he has returned to work with an elastic wrap applied to his right thigh to provide compression and support.
However, the effectiveness of the wrap diminishes 1-2 hours after application.
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Padding Techniques

Off-the-shelf padding techniques are available in a variety of designs to prevent and treat injuries and condi-
tions of the thigh, hip, and pelvis. Custom-made padding techniques constructed of foam and thermoplastic
materials are also used with thigh, hip, and pelvis injuries and conditions. Mandatory padding of the thigh,
hip, and pelvis is required with several interscholastic and intercollegiate sports. These padding techniques
will be discussed further in Chapter 13.

Q EVIDENCE SUMMARY

Most studies recommend using protective padding for the injured area; disperse forces to surrounding, healthy
3—6 months upon a return to athletic activity following tissues; be comfortable to the patient; and remain in
a thigh contusion.”* Whether the pad is purchased off- place during activity.” The pad lessens the risk of rein-
the-shelf or custom-made, it should cover and protect jury and the development of heterotopic ossification.

| OFF-THE-SHELF  Fiqure 7-22

% Purpose: Off-the-shelf padding techniques absorb shock and provide protection when preventing and
treating quadriceps and iliac crest contusions and heterotopic ossification (Fig. 7-22). The padding tech-
niques are available from manufacturers in a variety of designs.

DETAILS
Off-the-shelf pads are commonly used following injury to provide shock absorption to the thigh, hip, and pelvis of athletes participating in a variety of
sports. Some designs can be used prophylactically with athletes in collision and contact sports. Use the pads with athletic or work activities.

% Design:

- Individual and universal fit designs are manufactured in predetermined sizes, corresponding either to
circumference measurements of the thigh or waist or the age of the patient.

- Several universal fit thigh designs are constructed of plastic inserts covered by varying thicknesses
of high-density open- and closed-cell and EVA foams. The pads are contoured to the thigh; some are
coated with vinyl. Universal fit hip and pelvis designs are constructed of open- and closed-cell and EVA
foams (Fig. 7-22A).

- Some individual fit designs consist of a plastic material outer shell pre-molded to the contours of the
thigh and hip. This outer shell is lined with open- and closed-cell foams extending in all directions to
absorb shock (Fig. 7-22B).

Fig. 7-22 B Individual fit thigh pads. (Left) One piece. (Right) Two piece.
Fig. 7-22 A Variety of universal fit thigh, hip, and pelvis pads. (Courtesy of Douglas Pads & Sports, Inc, Houston, TX.)
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- Other thigh and hip designs are manufactured
specifically for use following injury. These pads
are larger in size with additional padding to
cover the thigh, hip, and pelvis (Fig. 7-220).
Some designs have neoprene straps with
Velcro closures to attach the pads.

+ Another thigh design consists of a high-density
shell lined with foam incorporated into a neo-
prene sleeve.

- Some athletic pant designs, such as those for
ice hockey and lacrosse, are available with
pads incorporated into the thigh, hip, and
pelvis area.

» Other pant designs have closed-cell foam Fig. 7-22 C Post-injury thigh, hip, and pelvis pads.
incorporated into spandex or Lycra material
shorts and are available in various lengths
depending on the technique objective.

% Position of the patient: Standing on a taping table, bench, or on the ground with the majority of the weight
on the non-involved leg and the involved leg placed in a neutral position with slight knee flexion. Main-
tain this position during application.

% Preparation: Apply the off-the-shelf designs over pre-wrap or self-adherent wrap, directly to the skin, under
tight-fitting clothing, or within athletic clothing.

% Application:

With taping techniques, place the pad over the injured area and
attach to the thigh over pre-wrap or self-adherent wrap with elastic
tape, using the circular thigh technique (see Figs. 7-8A to D). Apply
the pad directly to the skin over the iliac crest with elastic tape
using the hip pointer technique (see Figs. 7-9A to D).

The pad may also be applied directly to the skin and attached to
the thigh using the quadriceps strain wrapping technique one or
technique two (Fig. 7-22D). Attach the pad to the iliac crest with
hip pointer wrapping technique one or technique two.

Fig.7-22D
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MIEER  With the strap designs, apply the pad directly to the skin and
anchor the neoprene straps around the thigh or hip with Velcro
(Fig. 7-22E).

MIEZHE  The pad may also be attached to the thigh, hip, and/or pelvis by
placing the pad underneath tight-fitting clothing such as spandex
or Lycra shorts.

Fig. 7-22E

MIIFH  Nylon/polyester girdles with pad pockets are available to attach the
pads to the thigh, hip, and/or pelvis (Fig. 7-22F). These girdles are
commonly worn by football athletes.

Helpful Hint |

When using off-the-shelf thigh pads in right
and left designs, ensure proper placement
before activity; typically, the angled side of the pad is
positioned over the medial thigh.

| CUSTOM-MADE ~ Figure 7-23

% Purpose: Mold thermoplastic material to absorb shock and provide protection to prevent and treat quadri-
ceps and iliac crest contusions and heterotopic ossification (Fig. 7-23). Use these pads when off-the-shelf
designs are not available.

% Materials:

- Paper, felt tip pen, thermoplastic material, % inch or ¥4 inch foam or felt, a heating source, 2 inch or 3 inch
elastic tape, an elastic wrap, soft, low-density foam, rubber cement, taping scissors

% Position of the patient: Standing on a taping table, bench, or on the ground with the majority of the weight
on the non-involved leg and the involved leg placed in a neutral position with slight knee flexion. Main-
tain this position during application.

% Preparation: Design the pad with a paper pattern (see Fig. 1-10). Cut, mold, and shape the thermoplastic
material on the thigh, hip, or pelvis over the injured area. Attach soft, low-density foam to the inside sur-
face of the material (see Fig. 1-11).

% Application:
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Attach the pad to the thigh with the circular thigh taping technique, quadriceps strain wrapping
technique one or technique two, or under tight-fitting clothing or an athletic girdle. Attach the
pad to the iliac crest with the hip pointer taping technique, hip pointer wrapping technique one or
technique two, or under tight-fitting clothing or an athletic girdle.

Consider molding and attaching a piece
of thermoplastic material with cement
or elastic tape to an off-the-shelf thigh,
hip, or pelvis pad to provide additional
protection for a contusion (Fig. 7-23).

Fig. 7-23

| MANDATORY PADDING

The NCAA% and the NFHS? require athletes to use mandatory protective padding for the thigh, hip, and
pelvis during all football practices and competitions. The majority of these pads are available in off-the-shelf
designs and can be purchased in a set. The NFHS*# requires the use of mandatory protective equipment for
the thigh, hip, and pelvis for ice hockey and for the thigh for girls'lacrosse goalkeepers during all practices
and competitions. A more in-depth discussion of these pads can be found in Chapter 13.

Helpful Hint |

Among football athletes, closely monitor the
proper use and wear of mandatory thigh, hip,
and pelvis padding. Many football players cut the pads
to smaller sizes for additional comfort, reducing the
protection provided.

.Clinical Application Question 3

With 8 minutes remaining in the Conference Championship game, the starting center on your basketball team defends
against a layup and is struck in the left anterior thigh by the opponent’s knee. An evaluation on the bench reveals
general tenderness over the anterior quadriceps. The athlete has full bilateral range of motion, strength, and functional
movement, indicating a mild contusion. Your team physician agrees.

m Question: Within the limited amount of time left in the game, what techniques can you use in this situation?




Near the end of the first period, Robert Greene, a
defenseman on the Davis Junior College hockey
team, is pushed into the goal by an opponent while
attempting to gain control of the puck. His right
anterior thigh strikes the right goal post. Following
stoppage of play, Julie Wells, AT, comes onto the ice
to evaluate Robert. From the bench, Julie observed
the mechanism of injury and begins to gather infor-
mation from Robert about the injury. Following the
on-ice evaluation, Robert is helped to the athletic
training facility, where the team physician is waiting.
In the athletic training facility, Julie questions Robert
about a previous injury to his right thigh, while the
team physician begins an evaluation. Robert tells
Julie he has suffered two previous contusions to his
right anterior thigh during the last year and a half.
The team physician completes the evaluation and
determines that Robert has sustained a third-degree
right anterior quadriceps contusion. Robert is placed
on crutches for non—weight-bearing ambulation.
Julie begins treatment immediately.

After several follow-up appointments with the team
physician and a comprehensive therapeutic exercise
program, Robert is allowed to return to sport- and
position-specific practice activities on the ice. The team
physician and Julie agree that protective padding of the
right thigh during these activities is warranted. Julie
selects an off-the-shelf padding technique for Robert
that is commonly worn by ice hockey athletes to pro-
vide protection and prevent reinjury.

Robert has progressed with his activities on the ice
but recently began to notice an increase in the amount
of soreness in the anterior thigh after practice. Julie
performs an evaluation in the athletic training facil-
ity and finds mild swelling and point tenderness over
the anterior quadriceps. Robert demonstrates bilat-
eral strength and flexibility. Julie refers Robert to the
team physician. The team physician performs an eval-
uation and obtains radiographs, which are negative.
He is concerned about Robert’s past history of injury
and the possible development of heterotopic ossifica-
tion. The team physician meets with Julie and recom-
mends the following: (1) closely monitor and reduce
swelling, (2) maintain strength and flexibility, and
(3) consider the use of additional protective padding.
The team physician allows Robert to return to practice as
tolerated. Julie develops a therapeutic exercise program
for Robert that includes strengthening and flexibility
exercises and modalities and compression wrapping
techniques for the reduction of swelling. Julie begins to
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question whether the off-the-shelf ice hockey padding
technique Robert is currently using is the most effec-
tive in this situation. She starts to look for a new tech-
nique to protect Robert from reinjury during practices
and competitions.

1. Develop a clinically relevant question from the
case in the PICO format to generate answers for
the selection of a padding technique for Robert.
The question should include the population or
problem, the intervention, a comparison inter-
vention (if relevant), and the clinical outcome of
interest.

2. Design a search strategy and search to find the

best evidence to answer the clinical question.

The strategy should include relevant search

terms, electronic databases, online journals, and

print journals to use for the search. Discussions
with your faculty, preceptor, and other health
care professionals can provide evidence from
expert opinion.

Choose three to five full text studies or reviews

from your search or the chapter references.

Evaluate and appraise each article to determine

its value and usefulness to the case. Ask these

questions for each study: (1) Are the results of
the study valid? (2) What are the actual results?
and (3) Are the findings clinically relevant to
my patients? Prepare a summary of the evalu-
ation with answers to the questions and rank
the articles based on the evidence hierarchy in

Chapter 1.

4. Integrate findings from the evidence, your clin-
ical experience, and Robert’s goals and prefer-
ences into the therapeutic exercise program for
Robert. Consider which padding technique may
be appropriate for Robert.

5. Evaluate the EBP process and your experience
within the case. Consider these questions in the
evaluation.

59

Wias the clinical question answered?

Did the search generate quality evidence?

Wias the evidence evaluated appropriately?

Wias the evidence, your clinical experience, and
Robert’s goals and values integrated to make the
clinical decision?

Did the intervention produce successful clinical
outcomes for Robert?

Was the EBP experience positive for Julie and
Robert?
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WRAP-UP

Acute and chronic injuries and conditions to the
thigh, hip, and pelvis can be the result of single

or repeated direct forces, structural abnormalities,
repetitive stress and tension, and rapid stretch, con-
traction, or weakness of the musculature.

The circular thigh and hip pointer taping techniques
provide support and anchor protective padding to
the thigh, hip, and pelvis.

Compression wrap techniques provide compres-
sion to control mild, moderate, and severe swelling
following injury.

The quadriceps strain wrapping techniques can be
used to provide compression and support and to
anchor protective padding.

The hamstrings, adductor, and hip flexor strain
wrapping techniques provide compression and
support.

The hip pointer wrapping techniques anchor protec-
tive padding to the iliac crest.

Neoprene sleeves and shorts and thigh, hip, and
pelvis combination braces are used to provide com-
pression and support.

Soft, semirigid, and rigid orthotics provide support,
absorb shock, and correct structural abnormalities.
Various high-density open- and closed-cell and EVA
foams and plastic and thermoplastic materials absorb
shock and provide protection when preventing and
treating injuries and conditions.

The NCAA and NFHS require the use of mandatory
protective equipment for the thigh, hip, and pelvis
in football, ice hockey, and girls’ lacrosse.

rs

¢ FADAVIS ONLINE RESOURCES

» Quadriceps strain wrapping technique two
» Hamstrings strain wrapping technique two
« Hip pointer wrapping technique two

WEB REFERENCES

SportsInjuryClinic.net

https://www.sportsinjuryclinic.net

* 'This website has an injury index that can be
searched for treatment and rehabilitation infor-
mation about a variety of thigh, hip, and pelvis
injuries and conditions.

The American Orthopaedic Society for Sports

Medicine

https://www.sportsmed.org/

* This site provides access to The American Journal
of Sports Medicine, patient newsletter, podcasts,
and other educational materials.

Sports-health

https://www.sports-health.com/

* This website allows you to search for information
about a variety of thigh, hip, and pelvis injuries
and conditions.

American Medical Society for Sports Medicine

Sports Medicine Today

https://www.sportsmedtoday.com/

* This site provides access to information about
acute and chronic thigh, hip, and pelvis injuries
and conditions.
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Helpful Hint .

Tape may be applied directionally
from either left or right  <minnmmy

Additional resources
are available at FADavis.com

Atechnique video "

is available at FADavis.com
Evidence-Based Practice @
Evidence Summary @

AN







Shoulder and
Upper Arm

LEARNING OBJECTIVES

1. Discuss common injuries and conditions that occur to
the shoulder and upper arm.

2. Demonstrate taping, wrapping, bracing, and padding
techniques for the shoulder and upper arm when
preventing, treating, and rehabilitating injuries.

3. Explain and demonstrate evidence-based practice for
the implementation of taping, wrapping, bracing, and
padding techniques for the shoulder and upper arm
within a clinical case.

INJURIES AND CONDITIONS

Acute and chronic injuries and conditions to the shoul-
der and upper arm can result from direct and indirect
compressive forces, excessive range of motion, and
repetitive stress. The structure of the shoulder allows for
a considerable range of motion; the surrounding mus-
culature provides the shoulder’s main stabilization. The
available range of motion and lack of stability provided
by bony, ligamentous, and tendinous structures place the
joint at risk for injury. A contusion, sprain, dislocation/
subluxation, or fracture can result when a runner stum-
bles and falls to the ground on the tip of her shoulder
or on the outstretched arm. Repetitive overhead move-
ments experienced in throwing sports can cause strains
and overuse injuries and conditions. Common injuries
to the shoulder and upper arm include:

e Contusions
e Sprains

¢ Dislocations/subluxations

* Fractures

e Strains

* Ruptures

* Overuse injuries and conditions

Contusions

Contusions to the shoulder and upper arm are caused
by compressive forces and are common in athletic activ-
ities. Falling on the tip of the shoulder or experiencing
a direct force to this area can cause a contusion to the
distal end of the clavicle (shoulder pointer) (Fig. 8-1).
An acute or series of repeated direct forces to the muscu-
lature of the upper arm can result in swelling, pain, and
loss of range of motion. Commonly, the anterolateral
aspect of the upper arm is involved, affecting the deltoid,
brachialis, biceps brachii, and triceps brachii muscles and
the humerus (Figs. 8-2 and 8-3). For example, a contu-
sion to the proximal upper arm can occur when a foot-
ball player cuts the sleeves off his practice jersey, allowing
movement of the shoulder pad cups while running and
exposing the area to a direct blow. Repeated forces can
lead to the development of heterotopic ossification in a
muscle or exostosis (tackler’s exostosis) on the humerus.

Sprains

Shoulder sprains are caused by compression and shear
forces, excessive range of motion, and overuse. Forceful
abduction, excessive external rotation and extension, or
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Acromioclavicular joint ~ Sternoclavicular joint

Glenohumeral joint Clavicle

Humeral head

Greater
tubercle

Bicipital
groove

Lesser
tubercle

Humerus

Fig. 8-1 Anterior view of the bones and joints of the shoulder.

Clavicle

Deltoid

Biceps brachii

Pectoralis major

Coracobrachialis

Medial head of
triceps brachii

Brachialis

Fig. 8-2 Superficial muscles of the anterior shoulder and upper arm.

a direct force that translates the humerus posteriorly can
result in a glenohumeral (GH) joint sprain (Fig. 8-4).
A sprain, for instance, could result from a football line-
backer tackling a running back, using only the right arm
and causing violent abduction, external rotation, and
extension of the arm. Sprains to the sternoclavicular
(SO) joint are caused by indirect forces placed on the
clavicle, which may occur with a fall on the outstretched

Supraspinatus
Spine of scapula

Teres minor

Teres major

Lateral

head

Long )
head Triceps
Medial brachii
head

Fig. 8-3 Deep muscles of the posterior shoulder and upper arm.

Coracoid
process
Acromioclavicular
ligament

Coracoclavicular
ligaments
Coracoacromial ‘ Clavicle

ligament

Acromion

Tendon of

supraspinatus
muscle

Coracohumeral
ligaments

Transverse
humeral
ligament

Tendon of
subscapularis
muscle

Tendon of
biceps brachii
muscle

Articular
capsule

Glenohumeral
\ ligaments

Humerus Scapula

Fig. 8-4 Anterior view of the glenohumeral and acromioclavicular joints.

arm, direct compression on the lateral shoulder, or trac-
tion and torsion forces. Acromioclavicular (AC) joint
sprains are the result of the acromion process being
forced away from the clavicle or the clavicle being forced
away from the acromion. This mechanism can occur
with a fall on the outstretched hand, flexed elbow, or tip
of the shoulder; direct force to the acromion; or repetitive
forces and overhead activities (Fig. 8-5). AC joint sprains



Fig. 8-5 Acromioclavicular (AC) joint sprain. Falling on the tip of the shoulder.

are common in collision and contact sports as a result of
being tackled or falling on the playing surface.

Dislocations/Subluxations

Dislocations and subluxations of the GH joint are
common in athletic and work activities because of the vast
range of motion and minimal ligamentous support pres-
ent at the joint. Both acute and chronic mechanisms are
associated with these injuries. Anterior dislocations and
subluxations, caused by excessive abduction, external
rotation, and extension of the humerus, account for the
majority of GH dislocations' (Fig. 8-6). This mechanism
of injury is identical to the GH joint sprain mechanism.
A direct force to the posterior or posterolateral shoulder can
also result in an anterior dislocation and/or subluxation.
A direct force to the anterior shoulder, excessive
adduction and internal rotation of the humerus, or a fall
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on the outstretched, internally rotated arm can result in
a posterior dislocation and/or subluxation. For exam-
ple, a posterior dislocation/subluxation can occur as a
right-handed baseball outfielder chases a fly ball to his
left and, nearing the warning track, reaches the ball with
a backhanded catch, then collides with the wall, causing
alongitudinal anterior force on the GH joint and exces-
sive internal rotation of the right humerus. Inferior
dislocations and subluxations are rare.

Following acute dislocations and/or subluxations,
anterior, posterior, inferior, and multidirectional
instability of the GH joint can develop. Due to the high
occurrence of anterior dislocations/subluxations, ante-
rior instability is more common. Instability can also be
the result of chronic, repetitive forces placed on the GH
joint. Repetitive forces from overhead activities, such as
throwing in baseball and softball, serving in tennis, and
swimming, can cause instability. Acute anterior dislo-
cations or chronic anterior instability of the GH joint
can result in a Bankart lesion on the anterior labrum,
a Hill-Sachs lesion on the posterior humeral head, or
a superior labrum anteroposterior (SLAP) lesion on
the anterior and posterior superior labrum. Posterior
instability is most often associated with repetitive micro-
trauma and can cause a reverse Hill-Sachs lesion on the
anterior humeral head.? Inferior and superior instabilities
are rare and limited by the bony structure of the shoulder.
Acute and chronic dislocations and subluxations can also
result in multidirectional instability, which is instability
in more than one plane of motion at the GH joint.

Fig. 8-6 A Photograph of an anterior glenohumeral dislocation. B Dislocation of
the glenohumeral joint. The head is lying anteriorly, inferiorly, and medially from its normal
articulation in the glenoid fossa. (A. Courtesy of Starkey, G, and Brown, SD. Examination of

Orthopedic & Athletic Injuries. 4th ed. Philadelphia, PA: FA. Davis Company: 2015.
B. Courtesy of McKinnis, LN, and Mulligan, M. Musculoskeletal Imaging Handbook.
Philadelphia, PA: FA. Davis Company: 2014.)
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Fractures

Fractures can occur to the clavicle, scapula, and humerus.
A fall on the outstretched arm or tip of the shoulder
can cause a clavicular fracture, as can a direct force. The
most common fracture site occurs at the middle third of
the clavicle.? A clavicular fracture can result, for exam-
ple, when a cyclist is thrown from his bike and falls to
the ground on the outstretched arm. Scapular fractures
are the result of a direct force, a fall on the outstretched
arm, violent muscular contractions, and shoulder dis-
locations and subluxations. A direct force, a fall on the
outstretched arm or upper arm, and shoulder disloca-
tions can also result in a humeral fracture.

Strains

Strains to the shoulder commonly affect the rotator cuff
musculature, teres minor, infraspinatus, supraspinatus,
and subscapularis (see Figs. 8-3 and 8—7). Injury can be
caused by repetitive microtrauma and overload; shoul-
der impingement syndrome, with associated mechanical
compression and chronic inflammation; glenohumeral
instability; and falls on the outstretched arm* (Fig. 8-8).
For example, a strain can occur in a youth league baseball
pitcher as a result of repetitive throwing without appro-
priate recovery periods.

Ruptures

A rupture of the biceps brachii is caused by a forceful con-
centric or eccentric contraction against resistance. The
proximal portion of the tendon located near the bicipital
groove is injured most frequently. A rupture can result, for
instance, when a gymnast performs a movement on the
rings with his elbows in flexion, then loses grip of the left
hand, and attempts to regrip the ring as he is falling, caus-
ing a violent eccentric contraction of the left biceps brachii.

Coracoid
Deltoid process Clavicle Pectoralis major
Coracobrachialis (cut and removed)

Subscapularis

Teres major

Pectoralis minor

Fig. 8-7 Deep muscles of the anterior shoulder and upper arm.

Fig. 8-8 Rotator cuff strain. Falling on the outstretched arm.

Overuse

Opveruse injuries and conditions come from repetitive
stress, rotator cuff pathology, and impingement. Rota-
tor cuff or bicipital tendinitis may result from repetitive
overload and stress, muscle imbalance and weakness of
the rotator cuff, and shoulder impingement syndrome.

Taping Techniques

Several taping techniques may be used to prevent and treat injuries and conditions of the shoulder and
upper arm. All of the techniques are also used to anchor off-the-shelf and custom-made pads to the upper
arm and/or shoulder. Protective padding techniques are illustrated in the Padding section.

| CIRCULAR UPPER ARM Figure 8-9

m® Purpose: Use the circular upper arm technique to provide mild support and anchor protective padding
(Fig. 8-9). The technique is used with off-the-shelf and custom-made pads to absorb shock when
preventing and treating upper arm contusions, heterotopic ossification, and exostosis.

s Materials:

* Pre-wrap or self-adherent wrap, 2 inch or 3 inch elastic tape, adherent tape spray, taping scissors
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Option:
e 1% inch non-elastic tape

% Position of the patient: Sitting on a taping table or bench or standing with the involved arm at the side
of the body and the elbow placed in 90 degrees of flexion with moderate isometric contraction of the
biceps and triceps muscles.

% Preparation: Apply adherent tape spray to the upper arm.

% Application:

MIIAE  Apply pre-wrap or self-adherent wrap in a circular pattern around the upper arm <anims.

MIIFH  Place the pad over the injured area.
Anchor 2 inch or 3 inch elastic tape
directly to the distal pad (Fig. 8-9A).
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Fig.8-9 A

Continue around the upperarmin a
circular, distal-to-proximal pattern with
moderate roll tension, overlapping the
tape by % of its width i (Fig. 8-98).
Cover the entire pad and anchor on the
lateral upper arm to prevent irritation.
Avoid gaps, wrinkles, and inconsistent
roll tension.

Fig.8-9B

To prevent migration of the pad, apply
a distal circular strip of elastic tape with
distal-to-proximal tension (Fig. 8-9C) or
apply the proximal circular tape strips
to the skin. No additional anchors are
required.

Option:  Loosely apply one to two circular strips of
1% inch non-elastic tape around the pad
for additional anchors <amims.

Fig.8-9C
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I SHOULDER POINTER/ACJOINT SPRAIN TAPE Figure 8-10

mm Purpose: The shoulder pointer/AC joint sprain technique anchors off-the-shelf and custom-made pads to
the shoulder to absorb shock when preventing and treating contusions and AC joint sprains (Fig. 8-10).

% Materials:
* 2 inch or 3 inch heavyweight elastic tape, adherent tape spray, taping scissors

ms Position of the patient: Standing with the hand of the involved arm placed on the lateral hip in a relaxed
position.

% Preparation: Apply the shoulder pointer/AC joint sprain technique directly to the skin.

% Application:

Apply adherent tape spray over the pad
area and 4-6 inches beyond over the
anterior and posterior shoulder. Allow the
spray to dry.
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Helpful Hint |

You can quickly dry adherent tape spray by
patting the area with a full roll of pre-wrap.
When the roll begins to adhere to the skin during patting,
the area is ready for application of tape.

Cut several strips of 2 inch or 3 inch
heavyweight elastic tape in lengths that
will cover the pad and extend 4-6 inches
beyond the pad on the two sides. Place
the pad over the injured area. Anchor the
first tape strip on the posterior shoulder,
4-6 inches from the edge of the pad, and
pat down (Fig. 8-10A). Do not stretch the
tape as the anchor is applied.

Fig.8-10A

Continue to apply the strip to the edge
of the pad. At the edge, hold the strip on
the posterior shoulder with one hand and
pull the strip over the pad with tension
on the tape (Fig. 8-10B).
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When the strip completely covers the
pad, release the tension in the tape,
anchor it to the anterior shoulder, and
pat down (Fig. 8-10C). Not allowing
stretch in the anchor portions of the
strip placed directly on the skin improves
adherence of the tape. Applying tension
and stretch to the portion of the strip
placed over the pad secures the pad to
the body. This technique can be thought
of as a release-stretch-release sequence.
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Fig. 8-10C

Continue with additional strips in the
same manner, overlapping each by 72 the
width of the tape (Fig. 8-10D).

Apply enough strips to cover the
majority of the pad.

Helpful Hint |

To prevent skin damage from the tape adhe-
sive, apply tape removal solvent to the skin
before removing the shoulder pointer/AC joint sprain
taping technique.

Fig.8-10D

Wrapping Techniques

Wrapping techniques for the shoulder and upper arm provide compression, support, and immobilization.
Use these techniques to prevent and treat upper arm contusions; heterotopic ossification; exostosis; shoul-
der pointers; GH, SC, and AC joint sprains; dislocations and subluxations; clavicular, scapular, and humeral
fractures; rotator cuff strains; ruptures; and tendinitis. Wrapping techniques also attach protective pads to
the shoulder and upper arm.

I UPPER ARM COMPRESSION WRAP Figure 8-11

s Purpose: The upper arm compression wrap technique aids in reducing mild to moderate swelling following
contusions and ruptures (Fig. 8-11).
s Materials:
e 2inch, 3 inch, or 4 inch width by 5 yard length elastic wrap determined by the size of the upper arm,
metal clips, 172 inch non-elastic or 1%2 inch or 2 inch elastic tape, taping scissors
Options:
* ainch or %2 inch foam or felt
e 2inch, 3 inch, or 4 inch width self-adherent wrap
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mm Position of the patient: Sitting on a taping table or bench or standing with the involved arm at the side of

the body and the elbow placed in a pain-free, flexed position.

% Preparation: To lessen migration, apply adherent tape spray, tape strips, or anchors directly to the skin

(see Fig. 1-7).
Option:

Cut a % inch or ¥4 inch foam or felt pad and place it over the inflamed area directly to the skin to assist in

controlling swelling.
% Application:

Anchor the extended end of the wrap
around the distal upper arm directly
to the skin and encircle the anchor
< (Fig. 8-1 ]A).

Option: Ifan elastic wrap is not available, 2 inch,
3inch, or 4 inch self-adherent wrap may
be used.

Continue to apply the wrap in a spiral
pattern, overlapping the wrap by ¥ of its
width and moving in a distal-to-proximal
direction (Fig. 8-11B). Apply the greatest
amount of roll tension distally and over
the inflamed area and lessen the amount
of roll tension as the wrap continues
proximally.

Finish the wrap over the proximal upper
arm. Anchor with Velcro, metal clips, or
loosely applied 1%2 inch non-elastic or
1% inch or 2 inch elastic tape  <amim
(Fig. 8-11C). End the tape on the antero-
lateral area to prevent irritation.

Fig.8-11A

Fig.8-11B

Fig.8-11C
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| FOREARM, ELBOW, AND UPPER ARM COMPRESSION WRAP Figure 8-12 i

s Purpose: Use the forearm, elbow, and upper arm compression wrap technique to control moderate
to severe swelling when treating second- and third-degree upper arm contusions and ruptures.
This technique prevents distal migration of post-injury swelling (Fig. 8-12).
s Materials:
* 4inch or 6 inch width by 10 yard length elastic wrap, metal clips, 172 inch non-elastic or 1%z inch or
2 inch elastic tape, taping scissors
Option:
* s inch or ¥2 inch foam or felt
ms Position of the patient: Sitting on a taping table or bench or standing with the involved arm at the side of
the body and the elbow placed in a pain-free, flexed position.
% Preparation: To lessen migration, apply adherent tape spray, tape strips, or anchors directly to the skin.
Option:
Cut a ¥4 inch or 2 inch foam or felt pad and place it over the inflamed area directly to the skin to assist in
venous return.
s Application:
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MIZAE  Anchor the elastic wrap around the wrist
directly to the skin and apply the forearm
compression wrap (see Fig. 9-15).

At the proximal forearm, continue the
spiral wrap proximally over the elbow
to the distal upper arm, overlapping
the wrap by ¥ of its width mim
(Fig. 8-12A).

Fig.8-12A

At the distal upper arm, finish this tech-
nique with the upper arm compression
wrap (Fig. 8-12B). Apply the greatest
amount of roll tension distally and over
the inflamed area and lessen tension as
the wrap continues proximally.

Fig.8-12B

Steps Cont.
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HIEXH  Anchor the wrap over the proximal upper
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arm with Velcro, metal clips, or loosely
applied 1% inch non-elastic or 1% inch
or 2 inch elastic tape <ammm (Fig. 8-12C).
Finish the tape on the anterolateral
upper arm.

Helpful Hint |
Extended wear of the compression wrap may
cause irritation of the skin over the cubital fossa.

To prevent this irritation, place a thin foam pad over the
cubital fossa underneath the wrap.

I 2

[ 2

[ 2

[ 2

[ 2

MIZAB  Place the hand through the sleeve and

Fig.8-12C

UPPER ARM COMPRESSION SLEEVE  Figure 8—13 '

Purpose: The upper arm compression sleeve technique may also be used to control mild to moderate
swelling with contusions and ruptures (Fig. 8-13). This technique differs from the upper arm and forearm,
elbow, and upper arm compression wrap techniques in that, after receiving instruction, the patient can
apply and remove this technique without assistance.

Materials:

* 3iinch, 3% inch, or 4 inch width elastic sleeve determined by the size of the upper arm, taping scissors
Option:

* Yainch or V2 inch foam or felt

Position of the patient: Sitting on a taping table or bench, or standing with the involved arm at the side of
the body and the elbow placed in a pain-free, flexed position.

Preparation: Cut a sleeve from a roll to extend from the elbow to the proximal upper arm area or from the
wrist to the proximal upper arm. Cut and use a double-length sleeve to provide additional compression.
Option:

Cut a ¥ inch or ¥4 inch foam or felt pad and place it over the inflamed area to assist in controlling swelling.
Application:

pull onto the upperarm orarmin a
distal-to-proximal pattern. If using a
double-length sleeve, pull the distal
end over the first layer to provide an
additional layer (Fig. 8-13). No anchors
are required. The elastic sleeve can be
cleaned and reused.

Fig.8-13
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I CIRCULAR UPPER ARM WRAP Figure 8-14

s Purpose: The circular upper arm technique is used to provide compression and mild support and to
anchor off-the-shelf and custom-made pads to absorb shock when preventing and treating upper arm
contusions, heterotopic ossification, and exostosis (Fig. 8-14).

% Materials:

* 3inch, 4 inch, or 6 inch width by 5 yard length elastic wrap, 172 inch or 2 inch elastic tape, taping scissors
Options:

¢ 3.inch or 4 inch width self-adherent wrap

* 1%4 inch non-elastic tape

% Position of the patient: Sitting on a taping table or bench, or standing with the involved arm at the side
of the body and the elbow placed in 90 degrees of flexion with moderate isometric contraction of the
biceps and triceps muscles.

% Preparation: To lessen migration, apply adherent tape spray, tape strips, or anchors directly to the skin.

- Application:
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Place the pad over the injured area.
Anchor the wrap directly to the skin
below the distal pad and encircle the
anchor < (Fig. 8—14A).

Fig.8-14A

Continue to apply the wrap in a circular
pattern with moderate roll tension,
overlapping the wrap by V2 of its width, in
a distal-to-proximal pattern (Fig. 8—148B).
Avoid gaps, wrinkles, and inconsistent
roll tension.

Option: Ifan elastic wrap is not available, 3 inch or
4 inch self-adherent wrap may be used.

Fig.8-14B

Steps Cont.
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Completely cover the pad and finish the
wrap above the proximal pad. To anchor,
place 1% inch or 2 inch elastic tape on
the distal pad and apply two to three
continuous distal-to-proximal circular
patterns, with moderate roll tension,
finishing on the tape pattern on the
lateral upper arm to ensure adherence
and prevent irritation <mmm (Fig. 8—14C).
To lessen migration, apply a distal cir-
cular strip of elastic tape with distal-to-
proximal tension and anchor the loose
end on the circular tape pattern. The
proximal portion of the elastic tape may Fig.8-14C
also be applied partially on the skin.

Option:  Additional 1Yz inch non-elastic circular
strips may be applied loosely around the
upper arm to anchor the pad <.
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| SHOULDER SPICA Figure 815

% Purpose: The shoulder spica technique provides mild support and anchors off-the-shelf and custom-made
pads to absorb shock when preventing and treating shoulder pointers and AC joint sprains (Fig. 8—15).

DETAILS
The shoulder spica is commonly used in the treatment of many injuries and conditions to anchor ice bags to the upper arm and/or shoulder.

% Materials:
* 4inch or 6 inch width by 10 yard length elastic wrap, 2 inch or 3 inch elastic tape, taping scissors

ms  Position of the patient: Standing with the hand of the involved arm placed on the lateral hip in a relaxed
position.

um Preparation: Apply the off-the-shelf or custom-made pad over the injured area directly to the skin.

- Application:

Anchor the extended end of the wrap on
the mid-to-proximal lateral upper arm
directly to the skin and proceed around
the upper arm in a medial direction to
encircle the anchor (Fig. 8-15A).

Fig.8-15A
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At the posterior upper arm, continue the wrap in a medial direction over the lateral shoulder
and pad, across the chest, under the axilla of the non-involved arm, then across the upper back
(Fig. 8-15B). Next, continue over the lateral involved shoulder, under the axilla, and encircle the
upper arm (Fig. 8-15C). Apply the wrap with moderate roll tension.

)
3
-]
=
o
(=
®
L
o
B
u
c
g
g
o
H
>
H
=

Fig.8-15B Fig. 8-15C

Repeat this pattern two to four times
with the wrap, overlapping slightly to
cover the pad, leaving a small area in the
middle of the pad exposed (Fig. 8-15D).
Monitor roll tension to prevent constric-
tion and irritation of the axilla areas.

Helpful Hint |

Make sure you leave an exposed area in the
middle of the pad because the exposed
area in the spica technigue will allow for the elastic
tape anchor(s) to adhere directly to the pad, lessening
migration.

Fig.8-15D

MIZE  Finish the wrap over the involved shoulder, upper back, or thorax. Anchor 2 inch or 3 inch elastic
tape directly on the exposed portion of the pad (Fig. 8-15F) and apply one to two spica patterns
over the wrap and pad with moderate roll tension (Fig. 8—15F).

Fig.8-15E Fig.8-15F

Steps Cont.
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JI3FH  Anchor the tape on the circular tape
pattern over the pad (Fig. 8-15G).
No additional anchors are needed.
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Fig.8-15G

|

Clinical Application Question 1
During the first week of preseason practice, an attackman on the lacrosse team suffers a left shoulder pointer. After
several days of treatment, the athlete returns to practice with an off-the-shelf pad anchored directly to the skin with
elastic tape. Practice and application of the pad continue twice daily, and the adherent tape spray and tape adhesive
begin to cause irritation of the skin.
m Question: What techniques can you use in this situation?

| 45 (SPICA, SLING, SWATHE, AND SUPPORT) WRAP Figure 8-16

s Purpose: Use the 4 S technique to provide mild to moderate support and immobilization when treating
sprains, strains, dislocations, subluxations, ruptures, and stable fractures (Fig. 8-16). The 4 S wrap can
replace a slini and swathe in the immediate treatment of shoulder and upper arm injuries and

conditions. ﬁ'(:]
s Materials:

* 4 inch or 6 inch width by 10 yard length elastic wrap, 2 inch or 3 inch elastic tape, taping scissors

m Position of the patient: Sitting or standing with the involved arm in a pain-free position next to the body
with the elbow placed in flexion.

% Preparation: Apply the 4 S wrap directly to the skin or over clothing.

s Application:

MIAMB  Anchor the wrap around the
mid-to-proximal lateral upper arm and

apply one to two shoulder spica patterns
with moderate roll tension (Fig. 8-16A). ;

Fig.8-16 A
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At the involved posterior upper arm, continue the wrap over the involved shoulder, down the
upper arm, under the elbow, then up the upper arm, and finish over the shoulder (Fig. 8-16B).
Repeat this pattern one to two times with moderate roll tension, moving distally on the forearm
with each pattern to form a sling (Fig. 8-16Q).
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Fig.8-16B Fig.8-16 C

Next, continue the wrap from the involved shoulder across the chest toward the involved hand,
around the mid-to-low back, and across the distal upper arm (Fig. 8-16D). Continue to apply the
wrap over the forearm, wrist, and hand, then across the mid-to-low back again with moderate
roll tension (Fig. 8—16E).

Fig.8-16 D Fig.8-16 E

Overlap the wrap by 1 of its width in a
proximal direction and repeat the pattern
one to two times. Finish over the forearm
to form a swathe (Fig. 8-16F). Leave the
fingertips exposed to monitor circulation.

Fig.8-16 F

Steps Cont.



g
=
<
)
@
2
=]
=}
=
0]
=
)
S
L}
s
©
-
(/)]

256

MIEFH  Anchor 2 inch or 3 inch elastic tape over

I 2

[ 2

[ 2

[ 2
[ 2

MIEAE  Anchor the extended end of the wrap
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the involved shoulder and apply the
spica, sling, and swathe patterns with
moderate roll tension, finishing on
the forearm or wrist (Fig. 8-16G).

No additional anchors are required.

Fig.8-16 G

FIGURE-OF-EIGHT WRAP Figure 817

Purpose: The figure-of-eight technique provides mild to moderate support and immobilization when
treating SC joint sprains and stable clavicular fractures (Fig. 8-17). The wrap is used in the immediate
treatment of these injuries to retract the scapulae.

Materials:

* 4inch or 6 inch width by 10 yard length elastic wrap, 2 inch or 3 inch elastic tape, taping scissors
Position of the patient: Sitting or standing with the hands of the involved and non-involved arms placed
in a pain-free position on the hips with elbow flexion.

Preparation: Apply the figure-of-eight wrap directly to the skin or over clothing.

Application:

over the non-involved shoulder and
continue in a posterior direction, under
the axilla, and encircle the anchor

(Fig. 8-17A).

Fig.8-17A



Continue the wrap across the upper back
with moderate roll tension, under the
axilla of the involved shoulder, then up
and across the shoulder with a moderate
posterior pull (Fig. 8-17B).

Next, proceed from the involved shoulder
across the upper back, under the axilla

of the non-involved shoulder, then up
and across the shoulder with a moderate
posterior pull (Fig. 8-17C).

Repeat the figure-of-eight pattern two
to four times, overlapping the wrap by

15 of its width across the shoulders. The
wrap should resemble an “X" pattern over
the upper back. Monitor roll tension to
prevent constriction and irritation of the
axilla areas.

Anchor 2 inch or 3 inch elastic tape over
the non-involved shoulder and apply one
figure-of-eight pattern with moderate
roll tension, again supporting retraction
of the scapulae. Anchor the tape on the
tape pattern on the upper back. No addi-
tional anchors are needed (Fig. 8-17D).

S
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Fig.8-17 B

Fig.8-17D

I. .IF/THEN...
IF a patient with a stable clavicular fracture requires support and immobilization prior to transportation to an emergency
facility for further evaluation, THEN consider using the figure-of-eight wrap rather than a brace technique; the wrap can
be applied in less time and is cost-effective in this situation, as most facilities will cut off the immobilization technique to
perform an evaluation.
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I 2
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MIEAE  Anchor the extended end of the wrap

MIAPH  Apply the wrap in a lateral-to-medial

PartThree | Injuries and Conditions of the Upper Body, Thorax, Abdomen, and Spine

SWATHE WRAP Figure 8-18

Purpose: Use the swathe wrap technique with slings to provide mild to moderate support and immobi-

lization by anchoring the arm to the trunk when treating sprains, dislocations, subluxations, instabilities,

lesions, fractures, strains, ruptures, and overuse injuries and conditions (Fig. 8-18).

Materials:

* 4 inch or 6 inch width by 10 yard length elastic wrap, metal clips, 2 inch or 3 inch elastic tape, taping
scissors

Position of the patient: Sitting or standing with the involved arm in a pain-free position next to the body

with the elbow placed in flexion.

Preparation: Place the hand, wrist, forearm, and elbow in a sling (see Figs. 8-19B and 8-19C). Apply the

swathe wrap over the sling.

Application:

over the elbow of the involved arm
(Fig. 8-18A).

pattern over the forearm, hand, and
fingers with moderate roll tension.
Continue around the back and return
to the elbow (Fig. 8-18B).

Fig.8-18B
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in a proximal direction and encircle the
distal upper arm and trunk two to three
times with moderate roll tension

(Fig. 8-18C). Leave the fingertips
exposed to monitor circulation.

TEH  Next, overlap the wrap by 5 of its width § ‘

Anchor with Velcro, metal clips, or one
lateral-to-medial circular pattern on the
wrap, with 2 inch or 3 inch elastic tape
and moderate roll tension. No additional
anchors are required.
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Fig. 8-18 C

Bracing Techniques

Bracing techniques for the shoulder and upper arm provide support, stability, and immobilization, and limit
range of motion. The designs are available off-the-shelf and custom-made and are used to prevent and treat
contusions, sprains, dislocations/subluxations, fractures, strains, ruptures, and overuse injuries and conditions.

I SLINGS AND IMMOBILIZERS Figures 8-19 and 8-20

i Purpose: Slings and immobilizers are designed to provide complete support and to immobilize the shoulder
and arm following injury and surgery. Slings and immobilizers are used to treat contusions, sprains, dislo-
cations, subluxations, instabilities, lesions, fractures, strains, ruptures, and overuse injuries and conditions.
Choose the brace design according to the intended purposes of support and immobilization following
injury and/or surgery.

Sling

s Purpose: Slings provide complete support and immobilization of the shoulder, upper arm, elbow, forearm,
wrist, and hand and are used for varying periods of time following injury and/or surgery (Fig. 8-19).

Typically, slings are less expensive than the immobilizer design. .ﬁ

DETAILS
Consider applying the swathe wrap technique over the sling for additional support and immobilization of the shoulder and arm.

i Design:
* The universal fit designs are purchased in predetermined sizes according to the length of the forearm,
commonly measured from the olecranon to the fifth metacarpophalangeal joint.
* The slings are constructed of a cotton, poplin, polyester/spandex, or open mesh material pouch with
a closed end at the elbow and an open or closed end at the fingers. Adjustable nylon or cotton straps
incorporated into the pouch through metal or plastic rings attach the sling to the body (Fig. 8—19A).
» Some designs are constructed with an adjustable pouch.
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[T 2

[T 2

[T 2

MIZAH  Begin by loosening the strap on the

STEP 2: Place the hand, wrist, forearm, and elbow

MIiEH  Position the elbow against the closed

MIEXE  Apply the strap located at the elbow

PartThree | Injuries and Conditions of the Upper Body, Thorax, Abdomen, and Spine

» Most designs are available with padded
straps for additional comfort.

* Many designs have a loop or strap
incorporated into the distal end of the
pouch to provide support for the wrist,
hand, and/or thumb.

* Another design uses two straps to support
the proximal and distal forearm to provide
immobilization.

» When properly applied, the sling immobilizes
the shoulder in internal rotation against
the trunk.

* With some designs, a swathe is available to

prod\/ide additional support of the shoulder Fig. 8-19 A Slings. (Left) Sling with swathe. (Middle and Right) Universal fit slings.
and arm.

Position of the patient: Sitting or standing with the involved arm in a pain-free position next to the body
with the elbow placed in flexion.
Preparation: Apply the sling directly to the skin or over clothing.

Instructions for application are included with each sling. The following guidelines pertain to most
designs.
Application:

anterior pouch.

into the pouch by applying the closed
end over the fingers and hand and
continue pulling the pouch toward the
elbow. Assistance may be required to
prevent movement of the injured area
(Fig. 8-19B).

Fig.8-19B

end of the pouch.

upward across the back, over the opposite
shoulder and neck, then down across the
chest and through the ring on the anterior
pouch (Fig. 8-19C). Adjust the tightness of
the strap to achieve the desired position
of the arm as indicated by a physician.
Anchor the strap with Velcro or a buckle.
Prevent irritation of the shoulder and/or
neck with additional padding.

Fig.8-19C
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Helpful Hint |

Cut a %2 inch foam or felt pad slightly wider
than the strap, approximately 6-8 inches in
length. Place the pad under the strap as it crosses the
shoulder/neck area. A pad may also be cut and attached
to the strap. First, cut the pad. Then, make two vertical
cuts in the pad with taping scissors the width of the strap
toward the anterior and posterior edges (Fig. 8-19D).
Insert the strap through the pad and position over the
shoulder/neck area (Fig. 8-19F). The pad can also be
attached to the strap with self-adherent wrap.
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Fig.8-19D

Fig.8-19 E

Immobilizer

s Purpose: Immobilizers also provide complete support and immobilization of the shoulder, upper arm,
elbow, forearm, wrist, and hand (Fig. 8-20). The immobilizer is used when treating dislocations, sublux-
ations, and postoperative procedures of the shoulder that require extended periods of immobilization in
varying degrees of motion.

% Design:

* The universal fit designs are manufactured
in predetermined sizes corresponding to
chest circumference measurements or
forearm length from the olecranon to the fifth
metacarpophalangeal joint.

* The pouch and straps are constructed of soft
cotton and nylon materials; most designs are
available with padded straps.

 When these designs are used, a pad or inflatable
air pillow is used to immobilize the shoulder
in varying degrees of abduction based on the
injury and/or surgical procedure (Fig. 8-20A).

 Some designs are constructed with the pouch
attached to the pad or pillow. Other designs use
straps to attach the forearm to the pad or pillow.

* Adjustable straps incorporated into the pouch,
pad, and/or pillow attach the immobilizer to
the shoulder and waist.

Fig. 8-20 A Immobilizers.
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» Some designs have a loop or strap incorporated into the distal end of the pouch to provide support for
the wrist, hand, and/or thumb. Several designs have a strap to limit posterior movement and/or internal
rotation of the shoulder.

mmPosition of the patient: Sitting or standing with the involved arm in a pain-free position next to the body
with the elbow placed in flexion.
% Preparation: Set the pad or inflatable pillow to the desired range of abduction as indicated by a physician
and/or therapeutic exercise program. Apply the immobilizer directly to the skin or over clothing.
Application of the immobilizer should follow manufacturers’instructions, which are included with the
brace when purchased. The following general application guidelines apply to most designs.
% Application:
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MIIAE  Begin application by loosening the straps o
and unfolding the immobilizer. ;

The application of the straps and pillow
will depend on the specific design. Place
the hand, wrist, forearm, and elbow into
the sling. Apply the shoulder strap and
anchor on the anterior pouch with Velcro
straps (Fig. 8-20B).

Fig. 8-20 B

Position the pad or pillow under the
involved shoulder and arm at the
waistline. Attach the sling to the pad
or pillow with Velcro (Fig. 8-200).

MIEXE  Apply the strap around the waist
(Fig. 8-20D).

Fig. 8-20 D



Next, attach the pouch closure straps
at the forearm and hand (Fig. 8-20F).
Readjust the straps if needed.
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Fig. 8-20E

a EVIDENCE SUMMARY

Typically following a closed reduction, non-operative
management of first-time anterior glenohumeral joint
dislocations is a period of immobilization in a sling
or immobilizer within a comprehensive rehabilita-
tion program. The use of a sling or immobilizer brace
design immobilizes the shoulder in internal rotation
or internal rotation with varying degrees of abduc-
tion, respectively. Several researchers have investigated
immobilization of the shoulder in external rotation
to examine the effect on rates of recurrent instability.
Since 2010, five evidence-based reviews™ have been
conducted comparing the effects of internal rotation
and external rotation immobilization of the shoulder

following first-time anterior glenohumeral dislocations.
The results of each review demonstrated no significant
differences in overall rates of recurrent subluxations
and dislocations of the shoulder between immobiliza-
tion methods. Among the more recent reviews, find-
ings have revealed no significant differences in patient
compliance with the immobilization interventions’
and patient-reported quality of life’ and shoulder insta-
bility scores.® Additional research is required to deter-
mine the most effective non-operative immobilization
position for first-time glenohumeral dislocations to
improve patient outcomes.

]
...IF/THEN...

IF support and immobilization of the shoulder and arm in 15 degrees of abduction is required for 2 weeks following a
surgical rotator cuff repair, THEN use the immobilizer brace, rather than the sling, because the immobilizer is designed
to be worn for extended periods and to immobilize the shoulder and arm in specific ranges of abduction.

[
Clinical Application Question 2

swathe during the workout.

The CEO of a local architectural firm is allowed by the surgeon to begin cardiovascular activity as tolerated following
a procedure to the right shoulder. An avid runner and tennis player, the CEO is currently in a postoperative sling and
swathe. The surgeon recommends use of the sling and swathe for an additional 2 weeks. The CEO plans to ride a

stationary bike during the lunch hour and return to work but is concerned about soiling the postoperative sling and

w Question: What type of brace can you use for support and immobilization during the cardiovascular activity?

| OFF-THE-SHELF SHOULDER STABILIZERS

Figure 821

s Purpose: Off-the-shelf shoulder stabilizer braces are used to provide moderate to maximal support and limit
range of motion when preventing and treating sprains, dislocations, subluxations, instabilities, strains, and
overuse injuries and conditions (Fig. 8-21). These braces commonly limit GH joint abduction and external
rotation while allowing normal flexion, extension, and horizontal adduction. Some designs can be applied
to limit several ranges of motion based on the specific needs of the patient’s injury or condition.
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DETAILS
The torso vest brace may be used during athletic, work, and casual activities.

% Design:

* The off-the-shelf braces are available in two
basic designs: a torso vest with an arm cuff
and an individual arm cuff.

* The torso vest braces are constructed of neo-
prene or polyester materials and are available
in individual fit designs corresponding to
chest and upper arm circumference measure-
ments (Fig. 8-21A).

» Some vest designs attach over the torso and
involved shoulder, whereas others attach over
the upper abdomen and shoulders using
various straps. Adjustable straps or laces are
used to achieve proper fit.

* The arm cuffs of several designs are incorpo-
rated into the vest. Other designs use a plastic
or metal ring to attach the arm cuff to the vest.

» Some vest designs use neoprene straps that
are applied in various patterns based on the
specific injury or condition.

* Torso vest braces can be worn underneath
protective athletic equipment and uniforms
or clothing.

* The individual arm cuff braces are manufac-
tured in universal fit designs from neoprene,
leather, or nylon in predetermined sizes
according to upper arm circumference
measurements or the weight of the patient
(Fig. 8-21B).

* The adjustable cuff attaches to the upper arm
and is anchored to the breast plate of football
shoulder pads with laces, screws, or buckles.
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Fig. 8-21 A Torso vest shoulder stabilizers.

Fig. 8-21 B Individual arm cuff shoulder stabilizers.

Helpful Hint |

When an off-the-shelf shoulder stabilizer cuff
requires permanent attachment to the breast
plate of football shoulder pads, first contact the manu-
facturer; drilling holes in the breast plate may lessen the
protection provided and void the pads'warranty.

% Position of the patient: Standing with the involved arm placed at the side of the body.

% Preparation: Apply the torso vest design directly to the skin or over a shirt to lessen irritation. When using
the individual cuff brace, anchor the cuff to the breast plate of football shoulder pads. Apply the cuff
design directly to the skin or over a shirt.

Follow manufacturers’instructions, which are included with the braces when purchased, during
application of these designs. The following guidelines pertain to most braces.
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% Application:

MIZAE  Begin application of torso vest braces by
loosening all the straps.

When using some designs, place the
involved arm into the cuff and wrap
the vest around the shoulder and torso,
then anchor (Fig. 8-21C).
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Fig. 8-21C

The application of straps will depend on the specific brace design. When treating anterior instabili-
ties, attach the split strap on the posterior lateral involved arm. Pull the distal strap under the axilla,
across the back, over the non-involved shoulder, and anchor on the torso. Next, pull the proximal
strap under the axilla, across the back, and anchor on the torso (Fig. 8-21D). Two straps may be
applied in an anterior and posterior pattern across the involved shoulder, back, and torso to treat
multidirectional instabilities (Fig. 8-21E).

Fig. 8-21D Fig.8-21E

MITZE  Apply other vest designs by placing the vest over the shoulders and around the torso, then anchor
(Fig. 8-21F). Next, place the cuff around the upper arm and anchor (Fig. 8-21G).

Fig.8-21F Fig.8-21G
Steps Cont.
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When using the individual cuff designs,
apply and anchor the shoulder pads.
Next, apply the cuff around the proximal
upper arm, superior to the belly of the
biceps brachii (Fig. 8-21H).

Fig.8-21H

MIALH  Adjust the cuff and strap to limit the
desired range of motion and anchor with

Velcro or buckles (Fig. 8-211).

Helpful Hint |

Daily use of the cuff may cause irritation and
pinching of the skin. To prevent this irritation,
apply 3 inch or 4 inch self-adherent wrap loosely in a
circular pattern around the proximal upper arm  <amimm .
Apply enough wrap to cover an area slightly larger than
the cuff. Anchor the cuff over the wrap.

Fig. 8-211

r. ..IF/THEN...
IF limits in range of motion are required when treating GH joint instability for a football athlete, THEN consider using an

individual cuff design; a torso vest brace can be effective, but a cuff design may be more comfortable to wear in hot and
humid weather because the cuff design eliminates the need to wear a vest.

| ¢ CUSTOM-MADE SHOULDER STABILIZER

s Purpose: Use the custom-made shoulder stabilizer brace to prevent and treat sprains, dislocations,
subluxations, instabilities, strains, and overuse injuries and conditions. Custom-made shoulder stabilizer
braces provide moderate to maximal support and limit range of motion. The brace can be used when
off-the-shelf designs are not available. This technique and steps of application can be found at FADavis.com.

G: EVIDENCE SUMMARY

Shoulder stabilizer braces are designed to limit range range of motion and preventing further injury are
of motion at the GH joint, primarily abduction and limited in the literature. Following exercise, several
external rotation, in attempts to prevent further injury. researchers'®! have shown a significant increase in
Research efforts to examine the indications for and active forward flexion, abduction, and external rotation

effectiveness of shoulder stabilizer braces in restricting compared to preset motion limitations among torso



vest and individual cuff braces. However, postexercise
external rotation in allowed abduction did not signifi-
cantly increase with torso vest designs.'® During physi-
ological loading, other researchers'? demonstrated torso
vest and cuff designs failed to restrict preset abduction
and external rotation motions. Examining active and
passive range of motion, some researchers revealed that
torso vest designs allowed an increase in abduction and
external rotation compared to preset limitations.” In
several studies, differences in the restriction of range of
motion were found among individual torso vestand cuff
brace designs.'®'* Most important, researchers™ have
suggested that the motion limiting efficacy of shoulder
stabilizing braces is enhanced when preset motion lim-
itations are restricted or set below the protected motion
minimum. Examining shoulder kinematics, a small
study' demonstrated significant reductions in gleno-
humeral abduction/adduction and external rotation
and scapulohumeral mediolateral rotation with a torso
vest design compared with a no-brace situation among
subjects with unstable shoulders.

Although a large amount of research examines the
effects of taping and bracing techniques on joint-
reposition sense in the lower extremities, studies exam-
ining the effects on the upper extremities are lacking.
Many researchers have shown that shoulder injury and
instability negatively affect passive joint-reposition
sense.'”” Focusing on the shoulder, researchers have
examined the effects of a neoprene torso vest on active
joint-reposition sense.'® The data revealed that brace
wear significantly improved active joint-reposition sense
at 10 degrees from full external rotation among sub-
jects with unstable shoulders. Shoulder external rota-
tion was limited with brace wear in subjects with stable
shoulders, but no effect was found among the unstable
group. The researchers'® proposed that an increase in
cutaneous input at the shoulder from the brace may
have caused the improvement in active joint-reposition
sense. This increase in stimulation may enhance pro-
prioception and lessen the recurrence of dislocations
or subluxations. Other researchers have also demon-
strated that applying neoprene sleeves and elastic wraps
and braces enhanced cutaneous stimulation.”!

A limited number of studies have examined the effi-
cacy of shoulder stabilizer braces in the prevention of
recurrent shoulder instability among athletes. Several
studies investigated the return to activity following an
in-season traumatic anterior shoulder dislocation or
subluxation injury among high school and intercol-
legiate athletes. Researchers® found 33 of 45 (73%)
intercollegiate athletes returned to football, rugby,
wrestling, baseball, judo, lacrosse, and boxing activities
for some or the remainder of the competitive season
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after completing an accelerated rehabilitation program.
Off-the-shelf stabilizer braces were worn by 20 (61%)
athletes in the study, and the findings showed no differ-
ences in recurrence of glenohumeral instability among
braced and unbraced athletes. The specific brace design
used in this study was not mentioned. Among high
school and intercollegiate athletes, others*® demon-
strated that 27 of 30 (90%) athletes returned to part
or all of ice hockey, football, wrestling, basketball,
skiing, and gymnastic competitive seasons following
a dislocation or subluxation upon completion of a
rehabilitation program. A torso vest brace design was
recommended for non-overhead throwing athletes and
worn by 19 (70%) athletes for their return to activity.
The braced athletes subjectively reported an improve-
ment in the sense of stability and their return to activ-
ity was at or near previous levels of play. Among 11
major league amateur hockey athletes, using a torso
vest brace within a therapy program consisting of rest,
muscle stimulation, and weight-training resulted in
no recurrence of injury.?* All subjects had a history
of shoulder dislocation or subluxation; the duration
of the therapy program to return the subjects back to
activity ranged from 3 to 7 weeks. Other researchers®
have examined the efficacy of a torso vest brace within
an accelerated rehabilitation program among profes-
sional soccer athletes following an in-season traumatic
anterior dislocation. The subjects had no history of
shoulder dislocation or subluxation, and following
rehabilitation, 18 of 20 (90%) athletes returned to the
competitive season approximately 40 days post-injury
without pain and completed the season with no recur-
rence of injury.

A variety of off-the-shelf shoulder stabilizer braces
are available for the treatment of GH injuries and con-
ditions, although their effectiveness in preventing the
recurrence of injury is unclear. The existing evidence
and several factors'®? should be considered by health
care professionals when selecting the specific design.
First, determining the mechanism of injury will assist
in identifying the specific range(s) of motion to restrict.
Second, knowledge of the patient’s sport or work
activities will identify essential movements and force
required for participation, such as an overhead motion
or high strain/impact forces to the shoulder. Third,
familiarity with brace designs will provide the health
care professional the information needed to choose and
apply the most appropriate brace to fit the needs of the
patient. Additional research is needed to determine the
effectiveness of these braces on active and passive range
of motion, functional performance, and protection of
the unstable GH joint to guide the selection and use of
the most appropriate design.
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CLAVICLE BRACE Figure 8—22

Purpose: The clavicle brace is designed to provide moderate to maximal support and longitudinal traction
to the clavicle (Fig. 8-22). Use this brace to retract the scapulae when treating SC joint sprains and clavic-
ular fractures.

Design:

* The braces are available in universal fit designs in predetermined sizes according to chest circumference
measurements.

» The braces consist of two foam and nylon straps covered with stockinet in a figure-of-eight design,
attached over the upper back with buckles, plastic rings, or Velcro closures to allow for tension
adjustments.

Position of the patient: Standing with the hands of the involved and non-involved arms placed on the hips

with elbow flexion.

Preparation: Apply the clavicle brace directly to the skin or over clothing.

Specific instructions for application are included with each brace. The following guidelines apply to
most designs.

Application:

Position the brace on the upper back (Fig. 8-22A).

MIAPH  Apply the straps across the anterior shoulders, under the axillae, and anchor on the upper back

MIZEH  Adjust the straps to the desired tension,

through the buckles, rings, or closures (Fig. 8-22B).

J : "
y : =

Fig.8-22A Fig.8-22B

as indicated by a physician, to promote

scapular retraction (Fig. 8-22C). Monitor
strap tension to prevent brachial artery

or nerve impingement.
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G: EVIDENCE SUMMARY

A 2016 evidence-based review” investigated the efficacy
of sling and figure-of-eight bandage interventions in
the conservative management of middle third clavicu-
lar fractures among adolescent and adult patients. Three
randomized controlled trials (RCTs) of very low quality
were included in the review, and pooling of the data was
limited. Overall, the researchers found no significant dif-
ferences between the sling and figure-of-eight bandage
for visual analogue scales of pain perception at 2 weeks,
rates of healing, shoulder function and cosmetic out-
come scores, and time to return to school, work, or sport

activities among the RCTs. An individual RCT in the

review found the figure-of-eight bandage produced a
greater amount of pain and discomfort for patients when
compared with a sling. The insufficient evidence from
this review highlights the need for further investigations
of different brace designs among various populations
using standardized function, healing, and pain outcome
measures to identify the most effective intervention for
the management of middle third clavicular fractures.
Clinicians should continue to select interventions for
these injuries based on their expertise and experience with
brace designs and patient preferences, such as work and
sport activity needs, level of comfort, and compliance.

Padding Techniques

Use off-the-shelf and custom-made padding techniques to absorb shock and provide protection when pre-
venting and treating shoulder and upper arm injuries and conditions. Several high school and intercollegiate
sports require mandatory padding of the shoulder and upper arm. The mandatory padding techniques will

be discussed in Chapter 13.

a EVIDENCE SUMMARY

Athletes participating in collision and contact sports
should return to activity following an AC joint
sprain with protective padding.”® An off-the-shelf or

custom-made design worn over the AC joint will dis-
sipate impact forces and lessen the chance of reinjury.

| OFF-THE-SHELF  Fiqure8-23

% Purpose: Use off-the-shelf padding techniques to absorb shock and provide protection when preventing
and treating AC joint sprains, shoulder pointers, and upper arm contusions, heterotopic ossification, and

exostosis (Fig. 8-23).

DETAILS

Each of these off-the-shelf padding techniques can be used with mandatory protective equipment; most can be worn alone.

Helpful Hint |

When working with athletes in collision and
contact sports, purchase several off-the-shelf
pad designs for the shoulder and upper arm. These pads
can be fitted and applied in less time than custom-made
pads and can also be reused.
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% Design:

» Several padding techniques are available in
individual and universal fit designs and are
manufactured in predetermined sizes.

» Many AC joint designs are constructed of a
thermoplastic material outer shell lined with
open- and closed-cell foams with a raised
area over the joint (Fig. 8-23A).

*» Some of these designs can be molded to the
shoulder by hand, whereas others require
immersion in water to mold.

» Most designs use neoprene straps to attach
the pads to the shoulder.

» Other designs are constructed of viscoelastic
polymer or gel materials covered with cotton
or nylon and are available in predetermined
sizes (Fig. 8-23B).

* These pads are designed to be used in
combination with football shoulder pads. The
designs are attached to the inner lining of
shoulder pads with Velcro.

* Other designs, used primarily underneath
football shoulder pads, are constructed of
vinyl-coated foam in a skeleton pattern or
open-cell foam that covers the shoulders
and upper chest and back (Fig. 8-230).

Fig. 8-23 A ACjoint pads. (Left) Pad in a neaprene sleeve. (Right) Pad with straps.

Fig. 8-23 B Viscoelastic polymer pad.

Fig. 8-23 C (Top) Skeleton pad. (Bottom) Open-cell foam pad.
(Courtesy of Douglas Pads & Sports, Inc.,, Houston, TX.)
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» The skeleton pad has anterior and posterior
laces and is anchored under the axilla with
elastic straps. The open-cell foam design
attaches around the chest with Velcro straps.

» Upper arm designs are manufactured with
high-density plastics covered by open-and
closed-cell foams (Fig. 8-23D). These pads
are contoured to the upper arm; some are
designed to be used in combination with
football shoulder pads.

» Another upper arm design consists of a high-
density shell lined with foam incorporated
into neoprene straps.

- Position of the patient: Standing with the hand
of the involved arm placed on the lateral hip
in a relaxed position.

s Preparation: Apply the off-the-shelf designs
directly to the skin or over tight-fitting clothing.

% Application:
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Fig. 8-23 D Upper arm pads. (Top) Pad with straps. (Bottom) Pads that can be
attached to football shoulder pads. (Courtesy of Douglas Pads & Sports, Inc, Houston, TX.)

Begin application of neoprene strap
designs by placing the pad over the
injured area. When using most designs,
wrap the straps around the chest and
under the axilla (Fig. 8-23E). Anchor
the straps with Velcro.

Fig.8-23 E

Steps Cont.
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Apply the viscoelastic polymer and gel
material pads directly to the existing
inner padding of the football shoulder
pads. Determine placement of the pad
and anchor with Velcro (Fig. 8-23F).
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Fig.8-23 F

Place the skeleton pad over the head and
insert the arms through the openings.
Pull the pad onto the shoulders, chest,
and back (Fig. 8-23G).

When using the open-cell foam pad,
place the pad onto the shoulders
and wrap around the chest. Anchor
with Velcro.

When using the upper arm pad designs,
attach the pad to the cup of the football
shoulder pad using the incorporated
strap. Anchor the pad around the upper Fig. 8-23 G
arm with the Velcro strap.

When using other designs, apply the
pad over the injured area and wrap the
neoprene straps around the upper arm.
Anchor with Velcro (Fig. 8-23H).

Fig.8-23 H

o

Clinical Application Question 3
Since the ninth grade, a senior linebacker on the high school football team has sustained five mild contusions to the
anterolateral aspect of the left upper arm. You and the team physician have followed the athlete during this time; he has
worn several different pads over the area for protection. The pad design that provides the most effective protection and
is the most comfortable migrates during activity. This particular design attaches to the cup of the shoulder pad and to
the upper arm with a strap.
 Question: How can you manage this situation?
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| CUSTOM-MADE  Figure 8-24

s Purpose: Absorb shock and provide protection
when preventing and treating AC joint sprains,
shoulder pointers, and upper arm contusions,
heterotopic ossification, and exostosis with
thermoplastic material and foam (Fig. 8-24).
Use these pads when off-the-shelf designs are

not available. ﬁD
i Materials:

* Paper, felt tip pen, thermoplastic material,
Ys inch or Y inch foam or felt, a heating source,
2 inch or 3 inch elastic tape, an elastic wrap,
soft, low-density foam, rubber cement, taping
SCissors
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Fig. 8-24

ms Position of the patient: Standing with the hand of the involved arm placed on the lateral hip in a relaxed
position.

% Preparation: Design the pad with a paper pattern (see Fig. 1-10), then cut, mold, and shape the thermo-
plastic material on the shoulder or upper arm over the injured area. Attach soft, low-density foam to
the inside surface of the material (see Fig. 1-11).

- Application:

Attach the pad to the AC joint or tip of the shoulder with the shoul-
der pointer/AC joint sprain taping technique (see Figs. 8-10A-D)
or the shoulder spica wrapping technique (see Figs. 8—-15A-G
and 8-24).

MIAPH  For the upper arm, attach the pad with the circular upper arm
taping (see Figs. 8-9A-C) or wrapping (see Figs. 8-14A-C)
technique.

[ |

Clinical Application Question 4
An intercollegiate baseball shortstop is struck on the acromion process of his throwing shoulder by a base runner during
a double play. In the athletic training facility, you and the team physician complete an evaluation and determine that
the athlete sustained a first-degree AC joint sprain. The team physician will allow a return to activity when the athlete
can demonstrate full, bilateral strength and range of motion and a pre-injury throwing motion. The team physician also
requests that protective padding be applied upon the athlete’s return, to prevent further injury.
w Question: What padding technique(s) are appropriate to provide protection?

| MANDATORY PADDING

s Protective equipment is required in several high school and intercollegiate sports. The NCAA* and the
NFHS*® require that athletes participating in fencing, football, ice hockey, and lacrosse wear protective
padding on the shoulder and/or upper arm during all practices and competitions. These pads are nor-
mally purchased off-the-shelf; many designs are constructed for specific sports and positions. Chapter 13
will provide a more in-depth discussion of these padding techniques.
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Tanner is the rear tire carrier for the RN Racing Team
and was injured during a pit stop. Midway through
the racing schedule, Tanner Compton suffered a first-
time, right glenohumeral (GH) joint dislocation. As he
lifted the tire off the pit wall, Tanner did not notice
that the air hose for the air impact wrench had become
wrapped around the tire and his right wrist. As the rear
tire changer quickly moved away from the pit wall and
across the back of the race car, the air hose was violently
pulled, placing an abduction, external rotation force
on Tanner’s right shoulder. Tanner was moved behind
the pit wall and evaluated by Jordon Young, the AT
with the Race Team. The evaluation showed an acute
anterior GH joint dislocation. Jordon immobilized the
shoulder with the 4 S wrapping technique and took
Tanner to the in-field care center for further evaluation
by a physician.

The orthopedist at the in-field care center obtained
radiographs and reduced the shoulder. Tanner returned
home with the Race Team and was scheduled for a
follow-up evaluation with an orthopedic surgeon.
The surgeon performed an evaluation and ordered
additional radiographs and magnetic resonance imag-
ing. The imaging studies were negative; the surgeon
decided on a nonsurgical rehabilitation approach for
Tanner and continued immobilization of his shoul-
der for 3 weeks. Tanner was placed in an immobilizer
with a low inflated pillow for the extended period of
immobilization.

Tanner progressed with the rehabilitation program
without any delays. At post-injury week 21, he is
now ready to begin functional activities. A follow-up
evaluation with the surgeon demonstrates mild ante-
rior instability of the right shoulder. Jordon designs
a functional activity program, which includes lifting,
carrying, and setting a 75 Ib racing tire onto the rear
lug nuts of a race car. These activities are performed in
standing and kneeling positions and require flexion,
extension, abduction, adduction, and internal and
external rotation at the GH joint. The surgeon and
Jordon decided that using a brace may lessen the pos-
sibility of reinjury in this phase of rehabilitation and
upon his return to full activity with the Race Team.
Jordon’s experience with shoulder stabilizer braces is
limited to those designs attached to football shoulder
pads. Jordon will explore bracing techniques to find
a design that will provide support and limit range of
motion as part of a maintenance strengthening and
flexibility program to allow Tanner a return for the
remainder of the racing season. The uniform and

gloves worn by Tanner on race day are constructed of
flame retardant materials and may cause dehydration
concerns in a hot and humid environment. Jordon
will need to consider this in the selection of the brac-
ing technique.

1. Develop a clinically relevant question from the
case in the PICO format to generate answers for
the selection of a bracing technique for Tanner.
The question should include the population or
problem, the intervention, a comparison inter-
vention (if relevant), and the clinical outcome
of interest.

2. Design a search strategy and search to find the
best evidence to answer the clinical question.
The strategy should include relevant search
terms, electronic databases, online journals, and
print journals to use for the search. Discussions
with your faculty, preceptor, and other health
care professionals can provide evidence from
expert opinion.

3. Choose three to five full text studies or reviews
from your search or the chapter references.
Evaluate and appraise each article to determine
its value and usefulness to the case. Ask these
questions for each study: (1) Are the results of
the study valid? (2) What are the actual results?
and (3) Are the findings clinically relevant to
my patients? Prepare a summary of the evalu-
ation with answers to the questions and rank
the articles based on the evidence hierarchy in
Chapter 1.

4. Integrate findings from the evidence, your
clinical experience, and Tanner’s goals and
preferences into the rehabilitation program for
Tanner. Consider which bracing technique may
be appropriate for Tanner.

5. Evaluate the EBP process and your experience
within the case. Consider these questions in
the evaluation.

Wias the clinical question answered?

Did the search generate quality evidence?

Was the evidence evaluated appropriately?

Wias the evidence, your clinical experience, and
Tanner’s goals and values integrated to make
the clinical decision?

Did the intervention produce successful clinical
outcomes for Tanner?

Was the EBP experience positive for Jordon
and Tanner?




WRAP-UP

¢ Shoulder and upper arm contusions, sprains, dislo-
cations, subluxations, fractures, strains, ruptures, and
overuse injuries and conditions can be caused by com-
pressive and shear forces, excessive range of motion,
forceful muscular contractions, and repetitive stresses.

¢ The circular upper arm and shoulder pointer/AC
joint sprain taping techniques provide support and
anchor protective padding.

* Elastic wraps and sleeves and self-adherent wraps
provide compression and assist in reducing swelling.

* The circular upper arm and shoulder spica wrapping
techniques can be used to provide support and anchor
padding.

* The 4 S, figure-of-cight, and swathe wrapping
techniques are used to support and immobilize the
shoulder and upper arm.

¢ 'The sling, immobilizer, and clavicle bracing techniques
provide support and immobilization following injury
and surgery.

¢ Shoulder stabilizer bracing techniques are used to
provide support and limit range of motion of the
glenohumeral joint.

* Off-the-shelf and custom-made padding techniques
constructed of open- and closed-cell foams and hard,
high-density, viscoelastic polymer and gel materials
absorb shock and provide protection.

¢ Protective padding is required for the shoulder and/
or upper arm in several sports by the NCAA and
NFHS.

4 FADAVIS ONLINE RESOURCES

« Custom-made shoulder stabilizer

WEB REFERENCES

American Academy of Orthopaedic Surgeons
https://www.aaos.org/

¢ 'This site provides access to information regarding
the treatment and rehabilitation of shoulder and
upper arm injuries and conditions, including the
American Academy of Orthopaedic Surgeons
Clinical Practice Guidelines.

The Hughston Clinic

https://www.hughston.com/

e 'This site allows access to the Hughston Health
Alert newsletter, which contains information for a
variety of injuries and conditions.

The American Orthopaedic Society for Sports

Medicine

https://www.sportsmed.org/

¢ 'This site allows access to a three-dimensional ani-
mation library, videos, fact sheets, and a newslet-
ter about shoulder injuries and conditions.
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United States National Library of Medicine n
https://www.nlm.nih.gov 8'

» 'This website provides access to shoulder and upper =}
arm injury prevention, treatment, and rehabilita- %

tion information among a variety of populations. =
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Elbow and Forearm

LEARNING OBJECTIVES

1. Discuss common injuries and conditions that occur to
the elbow and forearm.

2. Demonstrate the application of taping, wrapping, brac-
ing, and padding techniques for the elbow and forearm
when preventing, treating, and rehabilitating injuries.

3. Explain and demonstrate evidence-based practice for
the implementation of taping, wrapping, bracing, and
padding techniques for the elbow and forearm within a
clinical case.

INJURIES AND CONDITIONS

Direct forces, excessive range of motion, and repetitive
and overload stresses can result in acute and chronic
injuries and conditions to the elbow and forearm. Con-
tusions, fractures, and bursitis can be caused by a direct
blow or fall. Valgus, varus, and/or rotary forces can be
produced during many athletic and work activities and
result in a sprain, dislocation, or fracture. Overload and
repetitive contractions of the musculature can lead to
strains, ruptures, and overuse injuries and conditions.
Common injuries to the elbow and forearm include:

* Contusions
* Sprains

* Strains

* Ruptures

¢ Dislocations
* Fractures

* Bursitis
* Overuse injuries and conditions
* Abrasions

Contusions

Contusions to the elbow and forearm are caused by
direct forces and commonly occur over bony promi-
nences. The olecranon is frequently involved because
of its exposure and lack of protection by soft tissue
(Fig. 9-1). In collision and contact sports, direct blows
can lead to contusions of the forearm. The ulnar side
of the forearm, because of its location, is susceptible
to injury as a result of contact with opponents and
equipment. A contusion to the olecranon and/or ulnar
forearm can occur, for instance, as a football tight end
catches a pass, runs downfield with the ball in his right
arm, and is tackled, receiving a blow to the right elbow
and forearm from the helmet of a defensive back.

Sprains

Sprains to the elbow are caused by acute and chronic
forces. An acute valgus, varus, or rotary force or a fall
on the outstretched arm causing hyperextension at the
elbow can result in injury to the ulnar collateral, radial
collateral, or annular ligaments (Figs. 9-1 and 9-2).
Hyperextension of an elbow can take place, for instance,
if the arms are extended to lessen the impact during a
backward fall to the ground. More commonly, sprains
to the ulnar collateral ligament are caused by repetitive

277



278  PartThree | Injuries and Conditions of the Upper Body, Thorax, Abdomen, and Spine

Humerus
Radial Tendon of

collateral biceps brachii
| ligament (cut and removed)

Annular
ligament

Lateral
epicondyle

Olecranon

Ulna
Fig. 9-1 Ligaments of the lateral elbow.

Humerus

Tendon of
biceps brachii
(cut and removed)

Medial
epicondyle

Tendon of
triceps brachii
(cut and
removed)

Annular
ligament

collateral
ligament

Ulna Olecranon
bursa

Fig. 9-2 Ligaments of the medial elbow.

4

Early cocking |Late cocking| Acceleration

Wind-up Follow through

Fig. 9-3 Phases of the throwing motion.

valgus forces, which occur during the overhead throw-
ing motion." For example, a baseball, softball, or tennis
player with a history of medial elbow pain, indicating
possible overuse, can be injured during the late cocking
and early acceleration phases of the throwing motion,
when valgus forces at the medial elbow are extreme
(Fig. 9-3). The position of the arm against the trunk
protects the elbow from varus forces; injury to the radial
collateral ligament is uncommon.

Humerus
Coracobrachialis

Biceps brachii:
Short head

Biceps brachii:
Long head

Triceps brachii:
Medial head

Brachialis

Pronator teres
Brachioradialis

Flexor carpi radialis
Palmaris longus

Flexor carpi ulnaris

Pronator quadratus

Fig. 9-4 Superficial muscles of the anterior upper arm, elbow, and forearm.

Strains

Strains of the elbow and forearm are caused by a vari-
ety of mechanisms during athletic and work activities.
Brachialis, biceps brachii, and brachioradialis strains
can be caused by repetitive microtrauma and overload,
a fall on the outstretched arm, or a violent concentric or
eccentric contraction (Fig. 9—4). A strain to the brachia-
lis or brachioradialis can result as a construction worker
attempts to catch a large box of nails, thrown from a
height, with his elbows in a flexed position. This may
cause a violent eccentric contraction. A strain to the tri-
ceps brachii can also result from a violent concentric or
eccentric contraction (Fig. 9-5).

Ruptures

A forceful eccentric contraction against resistance can
cause a rupture of the biceps brachii. The proximal por-
tion of the tendon is typically injured.

Dislocations

A fall on the outstretched arm with the elbow in hyper-
extension, as well as valgus and rotary forces, can cause



Triceps brachii:
Long head

Triceps brachii:
Lateral head

Brachioradialis

Extensor carpi
radialis longus

Flexor carpi ulnaris ]
Extensor carpi

radialis brevis
Extensor carpi ulnaris

Extensor digitorum

Fig. 9-5 Superficial muscles of the posterior upper arm, elbow, and forearm.

an elbow dislocation. With a dislocation, the ulna and/
or radius can be positioned in an anterior, posterior,
or lateral direction (Fig. 9-6). Dislocations are often
accompanied by fractures and ligamentous and muscu-
lar trauma. For example, a dislocation can occur as a
pole vaulter misses the plant of the pole, is thrown to
the side of the landing pit, and lands on his right out-
stretched arm, causing hyperextension and rotary stress.

Fractures

Fractures to the elbow and forearm may involve the
radius, ulna, and olecranon. A fall on the outstretched
arm or on a flexed elbow, direct forces, and valgus,
varus, or tensile stresses can result in a fracture.

Bursitis

The olecranon bursa can become inflamed through
acute or chronic trauma. A fall on the flexed elbow or a
direct force to the olecranon can cause acute olecranon
bursitis. Repetitive compression and friction or infec-
tion can result in the development of chronic olecranon
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Fig. 9-6 A Posterior dislocation of the elbow on inspection. (Courtesy of Starkey, C. and
Brown, SD. Examination of Orthopedic & Athletic Injuries. 4th ed. Philadelphia, PA: FA. Davis
Company: 2015.)

Fig. 9-6 B Posterior dislocation of the elbow. Lateral radiograph showing posterior
displacement (arrow) of the radius and ulna to the humeral shaft.

(Courtesy of McKinnis, LN. Fundamentals of Musculoskeletal Imaging,

4ih ed. Philadelphia, PA: FA. Davis Company: 2014.)

bursitis. Bursitis can be caused by activities such as
wrestling without proper padding or leaning on a desk-
top while writing or reading.

Overuse

Overload and repetitive stresses and faulty mechanics
can cause elbow and forearm overuse injuries and con-
ditions. Lateral epicondylitis (tennis elbow) can result
from repetitive, eccentric overload of the wrist extensor
musculature, faulty mechanics, and ill-fitting equip-
ment. The extensor carpi radialis brevis is most com-
monly involved. For example, lateral epicondylitis can
occur as a racquetball player participates in daily prac-
tices for several weeks without adequate rest to improve
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his backhand (Fig. 9-7). Repetitive wrist flexion, forearm
pronation, and valgus stress at the elbow; training errors;
and improper technique can cause medial epicondylitis
(golfer’s elbow). The origins of the pronator teres and
flexor carpi radialis are common sites of involvement.?
Medial epicondylitis can be caused by a youth league
pitcher learning how to throw a curveball, resulting in
repetitive wrist flexion and valgus stress at the elbow.

Abrasions

Abrasions to the elbow and forearm are common in
athletic activities. Rubbing and friction forces on the
posterior elbow and ulnar side of the forearm during
contact with athletic surfaces can result in abrasions

(turf burn).

Fig. 9-7 Lateral epicondylitis
(tennis elbow).

DETAILS
Commonly referred to as epicondylitis, the condition involves degeneration rather than the traditional inflammatory process. As a result, the
term “epicondylalgia,” instead of “tendinitis” or “epicondylitis,” is often used to describe pain in the medial and lateral epicondyles.?

Taping Techniques

Use taping techniques to provide support and reduce stress to the musculature and soft tissue, limit exces-
sive range of motion, and immobilize the elbow and forearm when preventing and treating injuries and
conditions. Following sprains, use several techniques to lessen excessive range of motion and immobilize the
elbow and forearm. Use other techniques with overuse injuries and conditions to reduce the tension of the
wrist extensor or flexor musculature during contractions. Techniques are also available to anchor protective
padding to the elbow and forearm to prevent and treat contusions.

| HYPEREXTENSION Figures 9-8 and 9-9

% Purpose: Use the hyperextension technique when treating sprains to limit hyperextension of the elbow and
stretch on the soft tissues. Three interchangeable methods are available for applying the technique; the
first two are illustrated here (Figs. 9-8 and Fig. 9-9) and the third is illustrated online at FADavis.com. %
Choose according to patient preferences.

Hyperextension Technique One

% Materials:

* Pre-wrap, thin foam pads, 2 inch or 3 inch heavyweight elastic tape, adherent tape spray, skin lubricant,
taping scissors

Option:
4 inch or 6 inch width by 5 yard length elastic wrap

% Position of the patient: Sitting on a taping table or bench or standing with the involved arm at the side of
the body. Determine the range of extension that produces pain. Stabilize the involved shoulder and place
the forearm in supination. Support the posterior elbow and place a hand on the wrist. Slowly move the
elbow into extension until pain occurs. Once painful range of motion is determined, place the involved
elbow in a pain-free range and maintain this position during application. Also, maintain a moderate iso-
metric contraction of the upper arm and forearm musculature.
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% Preparation: Shave the arm from the proximal upper arm to mid forearm. Apply this technique directly to
the skin or over one layer of pre-wrap. Place thin foam pads over the cubital fossa to prevent irritation.
A skin lubricant may also be used. Apply adherent tape spray from the proximal upper arm to the mid
forearm.
% Application:

Steps Cont.

Apply two anchors of 2 inch or 3 inch
heavyweight elastic tape around the
proximal upper arm and the mid forearm
with a mild amount of roll tension <mim
(Fig. 9-8A).

Using 2 inch or 3 inch heavyweight elas-
tic tape, anchor on the proximal lateral
upper arm, continue distally across the
cubital fossa, and anchor the strip on the
medial mid forearm (Fig. 9-8B). Moni-
tor the pain-free position of the elbow
and apply the tape with moderate roll
tension.

Apply another strip of 2 inch or 3 inch
heavyweight elastic tape from the proxi-
mal medial upper arm, across the cubital
fossa, and anchor on the lateral mid fore-
arm (Fig. 9-8C). These strips should form
an “X"over the cubital fossa.

Fig. 9-8 B

Fig.9-8C
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Begin the next strip on the anterior prox-
imal upper arm, across the cubital fossa,
and anchor on the anterior mid forearm
(Fig. 9-8D). These strips can be repeated,
overlapping by ¥ of the tape width to
provide additional support.

At the proximal upper arm and mid fore-
arm, apply three to four circular closure
patterns with 2 inch or 3 inch heavy-
weight elastic tape, overlapping each by
Y5 of the tape width with mild tension
<« (Fig. 9-8EF). The closure patterns
should not enclose or cause constriction
of the cubital fossa. Non-elastic tape
anchors are not necessary.

Option:  Apply a4 inch or 6 inch width by 5 yard
length elastic wrap in a circular pattern
with moderate roll tension in a proximal-to-
distal direction over the technique to lessen
migration and unraveling of the tape <ims.
Anchor with 2 inch or 3 inch elastic tape in a
circular pattern with mild roll tension. Finish
the anchor on the anterior mid forearm
to prevent irritation from the tape i
(Fig. 9-8F).

Helpful Hint |

Improper application of elbow and/or forearm
taping, wrapping, bracing, and/or padding tech-
niques can compress soft tissues and the radial, median,
and ulnar nerves as they superficially cross the elbow.
This will affect the sensory distribution of the nerves. If
numbness occurs in the hand, fingers, and/or thumb
following application, immediately remove the technigue
and monitor the condition.

Fig.9-8 D

Fig.9-8F
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Hyperextension Technique Two

% Materials:

* Pre-wrap, thin foam pads, 2 inch or 3 inch heavyweight elastic tape, adherent tape spray, skin lubricant,
taping scissors

Option:
4 inch or 6 inch width by 5 yard length elastic wrap

% Position of the patient: Sitting on a taping table or bench or standing with the involved arm at the side of
the body. Determine the range of extension that produces pain. Once determined, place the involved
elbow in a pain-free range and maintain this position during application. Maintain a moderate isometric
contraction of the upper arm and forearm musculature.

% Preparation: Shave the arm from the proximal upper arm to mid forearm. Apply the technique directly to
the skin or over one layer of pre-wrap. Place thin foam pads over the cubital fossa to prevent irritation.
A skin lubricant may also be used. Apply adherent tape spray from the proximal upper arm to the mid
forearm.

% Application:

MIIRE  Apply anchors as illustrated in Figure 9-8A.

Anchor a strip of 2 inch or 3 inch heavy-
weight elastic tape on the medial anterior
proximal upper arm, continue across the -
cubital fossa, and anchor on the medial
anterior mid forearm (Fig. 9-9A). Apply
the strip with a moderate amount of roll
tension. Monitor the pain-free position of
the elbow.

Fig.9-9 A

Place the next strip of 2 inch or 3 inch
heavyweight elastic tape on the anterior =
proximal upper arm, overlapping the first
by > of the tape width, across the cubital
fossa, and anchor on the anterior mid
forearm (Fig. 9-9B).

Steps Cont.
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MU  Apply a strip, overlapping the second |
strip by 2 of its width, from the lateral ¥

anterior proximal upper arm, continue
across the cubital fossa, and anchor
on the lateral anterior mid forearm
(Fig. 9-9C).

Apply three to four circular closure pat-
terns with mild tension around the prox-
imal upper arm and mid forearm with
2 inch or 3 inch heavyweight elastic tape
<« (Fig. 9-9D). Anchors of non-elastic
tape are not required. Monitor the cubital
fossa for constriction.

Option:  Consider applying a 4 inch or 6 inch width
by 5 yard length elastic wrap with mod-

erate roll tension in a circular pattern in a ‘ ‘4

proximal-to-distal direction over the tech- i

nique to prevent migration and unraveling \

of the tape «mmm. Anchor with elastic tape

and finish on the anterior mid forearm Fig.9-9D
<aninm.

i
i
\
N

|

Clinical Application Question 1
A high school wrestler suffered a hyperextension injury to his right elbow several weeks ago. He has completed
rehabilitation and returned to practice with a hyperextension taping technique on the elbow to prevent further injury.
After 45 minutes of practice, the “X"and longitudinal elastic tape strips that cross the cubital fossa begin to tear from the
edges, decreasing the effectiveness of the technique.
m Question: What options are available in this situation?

| LATERAL EPICONDYLITIS STRAP Figures 910 and 9-11

% Purpose: The strap technique is used when treating lateral epicondylitis to reduce the tension or pull of
the wrist extensor musculature at its origin on the lateral epicondyle of the humerus. These straps can
be made from taping materials or purchased off-the-shelf. The off-the-shelf designs are illustrated in the
Bracing section. Two interchangeable methods are illustrated in the application of the technique; the
different methods accommodate patient preferences and available supplies.
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Lateral Epicondylitis Strap Technique One

% Materials:
* Pre-wrap or self-adherent wrap, 1 inch or 2 inch heavyweight elastic tape, taping scissors

% Position of the patient: Sitting on a taping table or bench or standing with the involved arm at the side of
the body, the involved elbow placed in slight flexion, and the forearm in a neutral position.

% Preparation: Apply the technique directly to the skin or over pre-wrap or self-adherent wrap.

% Application:

MIZAH  Anchor 1inch or 2 inch heavyweight elastic tape on the lateral forearm approximately % of an
inch distal from the lateral epicondyle of the humerus (Fig. 9-10A). Continue around the forearm
in a circular, lateral-to-medial pattern and return to the anchor position (Fig. 9—10B).

Fig.9-10 A Fig.9-10B

Without overlapping, continue to apply
the tape around the forearm with three
to four continuous circular patterns and
finish on the lateral forearm (Fig. 9-10C).
Additional non-elastic tape strips are not
necessary.

Helpful Hint |

The roll tension of the elastic tape to achieve
proper tension and relief of pain will vary among
patients. Check the tension of the tape by allowing the
patient to perform a previously painful activity. Readjust ‘
the tension of the tape if necessary. Fig.9-10C

a EVIDENCE SUMMARY

The exact positioning of a taping material strap or studies suggest a position % of an inch distal to the
off-the-shelf brace on the proximal forearm is critical lateral epicondyle of the humerus.>®
but not adequately addressed in the literature.* Several
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Lateral Epicondylitis Strap Technique Two

Materials:

e Pre-wrap or self-adherent wrap, 1 inch non-elastic tape

Position of the patient: Sitting on a taping table or bench or standing with the involved arm at the side of
the body, the involved elbow placed in slight flexion, and the forearm in a neutral position.

Preparation: Apply the technique directly to the skin or over pre-wrap or self-adherent wrap.

Application:

eral forearm approximately % of an inch
distal from the lateral epicondyle of the
humerus (Fig. 9-11) and continue around
the forearm in a circular, lateral-to-medial
pattern, returning to the anchor position.
Roll tension will vary among patients.

circular patterns around the forearm,
without overlapping, and anchor on the
lateral forearm. Additional anchors are
not necessary. Readjust the tension of the
tape if necessary. Fig. 9-11

CIRCULAR FOREARM Figure 9-12

Purpose: The circular forearm technique provides mild support and anchors off-the-shelf and custom-
made pads to absorb shock when preventing and treating forearm contusions (Fig. 9-12).

Materials:

* Pre-wrap or self-adherent wrap, 2 inch or 3 inch elastic tape, adherent tape spray, taping scissors
Option:

* 14 inch non-elastic tape

Position of the patient: Sitting on a taping table or bench or standing with the involved arm at the side of
the body and the involved elbow placed in slight flexion. Maintain a moderate isometric contraction of
the forearm musculature.

Preparation: Apply adherent tape spray to the forearm.

Application:

MIZAH  Apply pre-wrap or self-adherent wrap in a

MIZPH  Place the pad over the injured area.

circular pattern around the forearm <amims.

Anchor 2 inch or 3 inch elastic tape
directly to the distal lateral pad and encir-
cle the anchor (Fig. 9-12A).

Fig.9-12A
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Continue to apply the tape in a circular,
lateral-to-medial direction around the
forearm with moderate roll tension,
overlapping the tape by ¥ of its width
(Fig. 9-12B). Apply the tape in a distal-
to-proximal pattern and cover the
entire pad.

Anchor the tape on top of the pad on the
circular pattern (Fig. 9-12C). Avoid gaps,
wrinkles, and inconsistent roll tension.

To lessen migration of the pad, apply the
proximal circular tape strips to the skin.

Option:  Loosely apply one to two circular anchors of
1%2 inch non-elastic tape around the pad,
ending on top of the pad <amimm.

Fig.9-12C

| ¢ FIGURE-OF-EIGHT ELBOW TAPE

% Purpose: Use the figure-of-eight elbow technique to provide mild support and anchor protective padding.
Use the technique with off-the-shelf and custom-made padding to absorb shock when preventing or
treating elbow contusions and olecranon bursitis. Protective padding techniques are illustrated in the
Padding section. This technique and steps of application can be found on FADavis.com.

| POSTERIOR SPLINT Figure 913

% Purpose: The posterior splint technique is used to immobilize the elbow when treating dislocations, fol-
lowing a reduction and postoperative procedures (Fig. 9—13). This technique is identical to the posterior
splintillustrated in Chapter 4 (see Fig. 4-10) with regard to the materials used. Two interchangeable
methods are available for the application of the technique to accommodate available supplies; the first
is illustrated here (Fig. 9-13) and the second is illustrated online at FADavis.com.

DETAILS
Periods of immobilization are normally determined by a physician following evaluation of the patient. Complete immobilization can be
provided by cast technicians and physicians using rigid cast tape applied over stockinet.
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% Design:
* Off-the-shelf rigid splints are available in pre-cut and padded designs. The splints are constructed of
several layers of rigid fiberglass material and covered with fabric and foam padding in 2, 3,4, and 5 inch
widths by 10, 12, 15, 30, 35, and 45 inch lengths.

Posterior Splint Technique One

% Materials:

* Off-the-shelf rigid, padded splint, gloves, water, towel, two 4 inch width by 10 yard length elastic wraps,
metal clips, 1% inch non-elastic tape or 2 inch self-adherent wrap

% Position of the patient: Sitting on a taping table or bench with the involved arm at the side of the body and
the forearm in a neutral position or prone on a taping table or bench with the involved arm extended off
the edge and the forearm in a neutral position. Place the elbow in the desired range of flexion as indi-
cated by a physician. Maintain this position during application.

% Preparation: Mold and apply the padded splint directly to the skin.

% Application:

MIEAE  Remove the splint from the package and immerse in water of 70° to 75°F to begin the chemi-
cal reaction. Submerge the splint the length of time it takes to squeeze the splint once or twice.
Remove the splint and place lengthwise on a towel.

MIAFH  Quickly roll the splint and towel together
to remove excess water (Fig. 9-13A).

MIZEH  Apply the splint from the proximal posterior upper arm to the
wrist (Fig. 9-13B).

Fig.9-13B
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Mold the splint to the body contours with the application of a

4 inch width by 10 yard length elastic wrap in a spiral pattern with
moderate roll tension wmm (Fig. 9—13C). Continue to mold and
shape the splint with the hands. Monitor the position of elbow
flexion. After 10-15 minutes, the fiberglass should be cured;
remove the elastic wrap.

Using another 4 inch width by 10 yard
length elastic wrap, attach the splint to
the upper arm, elbow, forearm, and wrist
in a spiral, distal-to-proximal pattern with
moderate roll tension <wmms (Fig. 9-13D).
Anchor the wrap with metal clips, or
loosely applied 1%2 inch non-elastic tape
or 2 inch self-adherent wrap. The patient
may need a sling for daily activities.

Fig.9-13D

Wrapping Techniques

Use wrapping techniques to provide compression and support and to anchor protective padding to the
elbow and forearm when preventing and treating contusions, sprains, strains, ruptures, dislocations, and
olecranon bursitis. There are five compression wrapping techniques that provide mechanical pressure over
the upper arm, elbow, forearm, wrist, and hand following injury. Choose a technique based on the amount of
swelling and effusion present.

| ELBOW COMPRESSION WRAP Figure 9-14

% Purpose: Apply the elbow compression wrap technique when treating contusions, sprains, strains,
ruptures, dislocations, and olecranon bursitis of the elbow to control mild to moderate swelling and

effusion (Fig. 9-14).
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MIEAE  Apply the extended end of the wrap around the mid forearm

Option: Ifan elastic wrap is not available, 3 inch or 4 inch self-adherent wrap

MIAPH  Continue to apply the wrap in a spiral pattern, moving in a distal-
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Materials:

* 4 inch or 6 inch width by 5 yard length elastic wrap, metal clips, 1% inch non-elastic or 2 inch or 3 inch
elastic tape, taping scissors

Options:

e Vainch or V2 inch foam or felt

e 3inch or 4 inch width self-adherent wrap

e V4 inch or %5 inch open-cell foam

Position of the patient: Sitting on a taping table or bench or standing with the involved arm at the side of

the body and the involved elbow placed in a pain-free, flexed position.

Preparation: To lessen migration, apply adherent tape spray, tape strips, or anchors directly to the skin

(see Fig. 1-7).

Option:

Cut a % inch or V2 inch foam or felt pad and place it over the inflamed area directly to the skin to assist in

venous return.

Application:

directly to the skin and encircle the anchor «amms (Fig. 9-14A).

may be used.

Fig.9-14A

to-proximal direction, and overlapping the wrap by 5 of its width
(Fig. 9-14B). Apply the greatest amount of roll tension distally and
over the inflamed area and lessen roll tension as the wrap
continues proximally.




MIAZH  Finish the spiral pattern over the mid upper arm and anchor with

Option: A Yainch or Y5 inch open-cell foam pad may be placed over the

[T 2

T 2

T 2
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Velcro, metal clips, or loosely applied 1%z inch non-elastic or 2 inch
or 3 inch elastic tape 4 (Fig. 9-14C). Finish the tape on the
anterior upper arm to prevent irritation.

Fig.9-14 C

posterior elbow, extending from the lateral humeral epicondyle to
the medial humeral epicondyle, for additional compression around
the olecranon process (see Fig. 9-28A). The pad is particularly useful
when treating olecranon bursitis. Apply the pad directly on the skin
and cover with the compression wrap (Fig. 9-14D).

Fig.9-14D

FOREARM COMPRESSION WRAP Figure 9-15

Purpose: Use the forearm compression wrap technique to control mild to moderate swelling when treat-

ing forearm contusions and strains (Fig. 9-15).

Materials:

¢ 2 inch, 3 inch, or 4 inch width by 5 yard length elastic wrap, metal clips, 172 inch non-elastic or 2 inch or
3 inch elastic tape, taping scissors

Options:

e Vainch or V2 inch foam or felt

e 2 inch, 3 inch, or 4 inch width self-adherent wrap

Position of the patient: Sitting on a taping table or bench or standing with the involved arm at the side of

the body and the involved elbow placed in a pain-free, flexed position.
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% Preparation: To lessen migration, apply adherent tape spray, tape strips, or anchors directly to the skin.
Option:
Cut a ¥ inch or ¥» inch foam or felt pad and place it over the inflamed area directly to the skin to assist in
controlling swelling.

% Application:

MIEAB  Anchor the extended end of the wrap
around the wrist directly to the skin and

encircle the anchor 4mmm (Fig. 9-15A). -

Option: Ifan elastic wrap is not available, 2 inch, " i
3inch, or 4 inch self-adherent wrap may
be used.

Fig.9-15A

Using a spiral pattern, apply the wrap in
a distal-to-proximal direction (Fig. 9-15B).
Overlap the wrap by ¥ of its width; apply
the greatest amount of roll tension dis-
tally and over the inflamed area.

BIAEH  Finish the wrap at the proximal forearm |
(Fig. 9-150).

Fig.9-15 C



MIZZE  Anchor the wrap over the proximal
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forearm with Velcro, metal clips, or loosely
applied 1% inch non-elastic or 2 inch or
3inch elastic tape, finishing on the
anterolateral proximal forearm <amim

(Fig. 9-15D).

Fig.9-15D

HAND, WRIST, AND FOREARM COMPRESSION WRAP Figure 9-16

Purpose: Use the hand, wrist, and forearm com-

pression wrap technique to control moderate

to severe swelling when treating second- and

third-degree forearm contusions and strains.

The technique prevents distal migration of

post-injury swelling (Fig. 9-16).

Materials:

¢ 3inch or 4 inch width by 5 yard length elastic
wrap, metal clips, 172 inch non-elastic or 2 inch
or 3 inch elastic tape, taping scissors

Option:

e V4 inch or %2 inch foam or felt

Fig.9-16

Position of the patient: Sitting on a taping table or bench or standing with the involved arm at the side of
the body and the involved elbow placed in a pain-free, flexed position.

Preparation: To lessen migration, apply adherent tape spray, tape strips, or anchors directly to the skin.
Option:

Cut a ¥ inch or %2 inch foam or felt pad and place it over the inflamed area directly to the skin to assist in
venous return.

Application:

MIEAB  Anchor the wrap in a circular pattern on the dorsal surface of the hand just distal to the MCP

joints of fingers two through five and apply the hand and wrist compression