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Editor’s Note

Keeping Our Eye on
The Ball!

Christopher Hughes, PT, PhD, OCS

Let me briefly cite the mission and focus
of Orthopaedic Physical Therapy Practice
(oP).

Mission of OP: To serve as an advo-
cate and resource for the practice of
Orthopaedic  Physical Therapy by
fostering quality patient/client care
and promoting professional growth.

Content/Focus: OP is an expanded
newsletter  containing  non-peer
reviewed articles of clinical inter-
est, abstracts of scientific literature,
and book reviews. Recognized spe-
cial interest groups—Occupational
Health, Foot & Ankle, Performing
Arts, Pain Management, Imaging,
and Animal Physical Therapists—
also publish their newsletters within

OP.

Since I took over as Editor of OP, I have
seen many types of articles and topics come
across my desk. Despite the variety in con-
tent, we have always tried to adhere to one
standard: s this work something that would be
of interest to our readers so that they can apply
the information to their practice?

We are not of the same research rigor as
the Journal of Orthopaedic and Sports Physi-
cal Therapy (JOSPT) nor should we be. We
function as more of an “interest reviewed”
publication with an attempt at trying to put
forth valid and credible clinical information
that allows readers to reflect on their practice
and relate to the patients they treat. We see
our role as complementary to JOSPT. We
feel we are meeting our objectives within
the Section’s strategic plan by advocating
evidence-based practice. Our portion of
evidence-based practice (research, expertise/
experience, patient values) comes in the
form of sharing clinical experience more
than publishing outcomes from randomized
controlled trials. On occasion we do pub-
lish case reports, small sample studies, and
also systematic reviews. Their merit is still
predicated on direct relevance to practice.
We will try to favor content that is immedi-
ately applicable and is “need to know” versus
“nice to know.”

A variety of content fills OP. This issue

is no different. We span a variety of topics.
Robinson discusses treatment of hamstring
injuries, Arbuckle and colleagues address the
role of muscle stimulation for quadriceps
strengthening, Hutcherson applies an EBP
model to treatment of rotator cuff tears,
Tomas conducts a review of diagnosis of SI
joint pain, and Luedeka and Michener pres-
ent a novel approach to therapeutic exercise
for treatment of failed rotator cuff repair.
Since OP does not solicit articles, we believe
we reflect the pulse of practice and what cli-
nicians are thinking and doing.

Past surveys indicate that readers find the
publication worthy and enjoyable to read.
Furthermore, I think readers know that we
are an inviting publication. Anyone with a
little diligence can share their experiences
by publishing in OP. Many of our authors
are first-time publishers. In fact we encour-
age first-timer publication by offering issues
like our special faculty student issue. We
hope that the accomplishment of publishing
encourages authors to pursue more rigorous
publication pursuits and also to continue to
delve into the literature to become more “up
on the literature.”

The other function of OP is to keep
you abreast of Section activities like CSM,
Board, and SIG reports. Including news
from the Section is vital to understanding
Section governance and how the Section
and SIGs attempt to meet the needs of its
members.

We also feel it is important to present
products and announcements that showcase
various products and continuing educa-
tion activities. I am appreciative of all our
advertisers. Through their advertisements,
they offset production costs of OP and trust
that we will reach the audience they seck to
target.

Finally I encourage you visit our OP
archive on the Section web site. In the future
we hope to deliver more digital options
and also personalize your access to Section
resources. As we push forward, we hope all
of our efforts bring you closer to the Section
and encourages your involvement.

In conclusion, we will continue to strive
toward fulfilling our very straightforward
mission. Throughout my tenure, I have seen
a great change in not only the number of
submissions but also the quality. With your
help and support, we will continue to do
our best in putting together an issue that is
pertinent to practice and allows reflection
on patient care. As we continue to work
together, I am confident the future will be
bright for OP. Thank you for your support
of the Section and also your attention to OP!

The following members are recipients of the
APTA’s 2013 Honors and Awards program:
Kathleen “Jake” Kovacek, PT received the
Recognition of Legislative Commitment Awards

Dean McCall, PT, DPT, OCS received the State Legislative Leadership Award
Kirk Peck, PT, PhD, CSCS, CCRT received the

Recognition of Legislative Commitment Award

@ ¢ Cection Wm/ﬂw'

Renata Salvatori was selected by APTA as an
Emerging Leader Award recipient. Renata currently serves as the
Membership Chair for the Orthopaedic Section.
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President’s Corner

Stephen McDavitt,
PT, DPT, MS, FAAOMPT

The New Vision Statement of the Phys-
ical Therapy Profession: Vision 2020, a
vision of self-promotion and identity
evolves now to a new outward vision
refining the moral evolution of physical
therapist practice; “Transforming society
by optimizing movement to improve the
human experience.”

We all appreciate that physical thera-
pist practice has evolved through the early
to mid-1900s from dependence on physi-
cians to independent practice under a self-
governing professional model. Moving into
the 1970s the benefits to society by physi-
cal therapist practice without referral was
promoted by PTs as a safe, cost-effective
and beneficial service to society. To enhance
the professional education component of
this realization, in 1979 the APTA House
of Delegates prescribed post-baccalaureate
education for all entry-level PT education
programs. Further, the APTA House of Del-
egates in 1981 sanctioned practice without
referral as ethical where legal. These actions
expanded direct access initiatives in pro-
moting and defending practice identity and
scope of practice. Those challenges spawned
the need for and development of the com-
petency-based consensus documents Guide
to Physical Therapist Practice and A Norma-
tive Model of Physical Therapist Professional
Education.

Clinical practice competency advanced
during the 1980s and 1990s in the arenas
of education, specialization, residencies,
and fellowships. These evolutionary circum-
stances resulted in recognizing the need to
manage advancing competencies within
expanding professional roles and demands
as well as hone future accountabilities. In
appreciation for those requisites, the 2000
APTA House of Delegates adopted the
APTA Vision Statement for Physical Ther-
apy 2020.

Physical therapy, by 2020, will be

provided by physical therapists who

are doctors of physical therapy and
who may be board-certified specialists.

Consumers will have direct access to

physical therapists in all environments

for patient/client management, preven-
tion, and wellness services. Physical
therapists will be practitioners of choice

Orthopaedic Practice Vol. 25;4:13

in  patientsclients' health networks
and will hold all privileges of autono-
mous practice. Physical therapists may
be assisted by physical therapist assis-
tants who are educated and licensed ro
provide physical therapist directed and

supervised components of interventions.

Guided by integrity, life-long learn-
ing, and a commitment to compre-
hensive and accessible health programs
Jor all people, physical therapists and
physical therapist assistants will render
evidence-based services throughout the
continuum of care and improve quality
of life for society. They will provide cul-
turally sensitive care distinguished by
trust, respect, and an appreciation for
individual differences.

htep://www.apta.org/Vision2020/
(Accessed 8/24/2013)

The elements (6 pillars) including auton-
omous practice, direct access, doctor of
physical therapy, evidence-based practice,
practitioner of choice, and professionalism
were then embedded in all APTA plans and
actions.

Vision 2020 served as APTA's official
vision statement for the future of physical
therapy since its inception 13 years ago.
A major appreciation within and outside
the profession was that it described and
defined the future of physical therapy in
health care as a distinguishable profession
characterized by physical therapist practice
having the foundation and competency for
independent, self-determined, professional
judgment and action. The challenges, risks,
and benefits in framing and integrating
relative autonomy stemming from Vision
2020 were well described in the last Presi-
dents Corner.

‘This past June, the 2013 House adopted
the new and now current Vision Statement
of the Physical Therapy Profession that
unlike Vision 2020, is more outward reach-
ing and collaborative in the description of
the profession across society. “Transforming
society by optimizing movement to improve
the_human_experience.” ‘This vision is sup-
ported by Guiding Principles to Achieve the
Vision including identity, quality, collabora-
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tion, value, innovation, consumer-centricity,
access/equity, and advocacy.

GUIDING PRINCIPLES TO
ACHIEVE THE VISION

Identity. The physical therapy profes-
sion will define and promote the movement
system as the foundation for optimizing
movement to improve the health of society.
Recognition and validation of the move-
ment system is essential to understand the
structure, function, and potential of the
human body. The physical therapist will be
responsible for evaluating and managing an
individual's movement system across the
lifespan to promote optimal development;
diagnose impairments, activity limitations,
and participation restrictions; and provide
interventions targeted at preventing or ame-
liorating activity limitations and participa-
tion restrictions. The movement system is
the core of physical therapist practice, edu-
cation, and research.

Quality. The physical therapy profession
will commit to establishing and adopting
best practice standards across the domains of
practice, education, and research as the indi-
viduals in these domains strive to be flex-
ible, prepared, and responsive in a dynamic
and ever-changing world. As independent
practitioners, doctors of physical therapy
in clinical practice will embrace best prac-
tice standards in examination, diagnosis/
classification, intervention, and outcome
measurement. These physical therapists
will generate, validate, and disseminate
evidence and quality indicators, espousing
payment for outcomes and patient satis-
faction, striving to prevent adverse events
related to patient care, and demonstrat-
ing continuing competence. Educators will
seek to propagate the highest standards of
teaching and learning, supporting collabora-
tion and innovation throughout academia.
Researchers will collaborate with clinicians
to expand available evidence and translate it
into practice, conduct comparative effective-



ness research, standardize outcome measure-
ment, and participate in interprofessional
research teams.

Collaboration. The physical therapy
profession will demonstrate the value of col-
laboration with other health care providers,
consumers, community organizations, and
other disciplines to solve the health-related
challenges that society faces. In clinical
practice, doctors of physical therapy, who
collaborate across the continuum of care,
will ensure that services are coordinated,
of value, and consumer-centered by refer-
ring, co-managing, engaging consultants,
and directing and supervising care. Educa-
tion models will value and foster interpro-
fessional approaches to best meet consumer
and population needs and instill team values
in physical therapists and physical thera-
pist assistants. Interprofessional research
approaches will ensure that evidence trans-
lates to practice and is consumer-centered.

Value. Value has been defined as "the
health outcomes achieved per dollar spent."’
To ensure the best value, services that the
physical therapy profession will provide will
be safe, effective, patient-centered, timely,
efficient, and equitable. Outcomes will
be both meaningful to patients and cost-
effective. Value will be demonstrated and
achieved in all settings in which physical
therapist services are delivered. Accountabil-
ity will be a core characteristic of the profes-
sion and will be essential to demonstrating
value.

Innovation. The physical therapy pro-
fession will offer creative and proactive
solutions to enhance health services deliv-
ery and to increase the value of physical
therapy to society. Innovation will occur in
many settings and dimensions, including
health care delivery models, practice pat-
terns, education, research, and the develop-
ment of patient-centered procedures and
devices and new technology applications. In
clinical practice, collaboration with devel-
opers, engineers, and social entrepreneurs
will capitalize on the technological savvy
of the consumer and extend the reach of
the physical therapist beyond traditional
patient-therapist settings. Innovation in
education will enhance interprofessional
learning, address workforce needs, respond
to declining higher education funding,
and, anticipating the changing way adults
learn, foster new educational models and
delivery methods. In research, innovation
will advance knowledge about the profes-
sion, apply new knowledge in such areas as
genetics and engineering, and lead to new

possibilities related to movement and func-
tion. New models of research and enhanced
approaches to the translation of evidence
will more expediently put these discoveries
and other new information into the hands
and minds of clinicians and educators.

Consumer-centricity.  Patient/client/
consumer values and goals will be central
to all efforts in which the physical therapy
profession will engage. The physical therapy
profession embraces cultural competence
as a necessary skill to ensure best practice
in providing physical therapist services by
responding to individual and cultural con-
siderations, needs, and values.

Access/Equity. The physical therapy
profession will recognize health inequi-
ties and disparities and work to ameliorate
them through innovative models of service
delivery, advocacy, attention to the influence
of the social determinants of health on the
consumer, collaboration with community
entities to expand the benefit provided by
physical therapy, serving as a point of entry
to the health care system, and direct out-
reach to consumers to educate and increase
awareness.

Advocacy. The physical therapy pro-
fession will advocate for patients/clients/
consumers both as individuals and as a
population, in practice, education, and
research settings to manage and promote
change, adopt best practice standards and
approaches, and ensure that systems are
built to be consumer-centered.

http:/fwww.apta.org/Vision/
(Accessed 8/24/2013)

I view commissioning this new vision as
moving forward through the next step in the
moral evolution of our practice. Thirteen
years ago, Ruth Purtilo PT, PhD, FAPTA,
in her 31st Mary McMillan address' identi-
fied 3 periods in physical therapy’s history
setting the moral foundation for our prac-
tice development, resulting in stages of our
ethical identity. According to Dr. Purtilo,
these periods of ethical identity have no
defined barriers and once started remain on-
going with various inter-reliant relationships
where one phase directly contributes to the
next. The “period of self-identity” enabled
us to be individually recognized within pro-
fessional relationships across various health
care providers. The “patient focused iden-
tity” period framed the moral foundation
character we achieved through professional
relationships with our patients and clients.
This new externally directed vision spring
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boards us forward through the next phase in
our moral evolution that Dr. Purtilo labels as
the “period of societal identity.” It is in this
phase we as physical therapists will need to
foster relationships beyond our professional
colleagues or patients and establish moral
foundations for “true partnering within the
larger community of citizens and institu-
tions.” We need to partner and be recognized
as being a patient-focused, evidence-based,
and inter-collaborative health care profes-
sion that provides both selective expertise
and value to those individuals and groups in
society that can benefit from our proficiency.

As we move forward in the advancement
of physical therapist practice in Orthopae-
dics and the strategic plan for the Ortho-
paedic Section, we should recognize and
embrace the direction and flavor of the
new vision as an aspiration for our commit-
ment to society. Even though Vision 2020
is no longer an APTA active document, the
values and inter-dependent relationships
from the elements of Vision 2020 including
autonomous practice, direct access, doctor
of physical therapy, evidence-based practice,
practitioner of choice, and professionalism
will remain influential to the new vision as
part of the companion document and guid-
ing principles. Also, much of the remain-
ing unfinished business from Vision 2020
will continue to be completed since its ele-
ments remain embedded in the APTA goals
and strategic plan. Currently as we move to
proclaim and demonstrate our added value
in health care reform, engaging in this new
vision will further refine and enhance our
moral identity to society. This level of iden-
tity will authorize our relative autonomy
and accountability while participating in
muld-interdisciplinary collaborative prac-
tice models of the future as we address the
movement systems for improving the health
of society. I look forward to considering,
implementing, and advocating this new
vision as we advance through our “societal
identity phase” in our evolution of ortho-
paedic physical therapy practice.

REFERENCE

1. Purtilo RB. Thirty-First Mary McMillan
Lecture. A time to harvest, a time to sow:
ethics for a shifting landscape. Phys Ther.
2000;80:1112-1119.
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Tendinopathy and Application to

Hamstring Strain Injuries

Kelli A. Robinson, PT, DPT

Physical Therapist, ATI Physical Therapy, Shorewood, IL

ABSTRACT

Background and Purpose: Hamstring
strains are a common injury among the ath-
letic and active populations and have a high
recurrence rate. This has led to speculation
regarding what specific rehabilitation strat-
egies should be used. Injury to this muscle
group, whether chronic or acute, is difficult
to treat and should be based on the histolog-
ical progression of healing connective tissue.
The goals of this article are to review normal
tendon composition and hamstring anat-
omy, examine tendinopathy and hamstring
strain injuries, discuss the factors involved
with tendon healing, and explore rehabili-
tation methods based on the histological
progression of healing connective tissue.
Method and Findings: A review of the lit-
erature revealed that management of strains
and tendinopathies is still not fully under-
stood and poses many rehabilitation chal-
lenges. The goals of rehabilitation are often
hard to achieve. Eccentric strengthening,
lumbopelvic muscular control, and specific
modalities are among the many therapeutic
methods suggested to aid the healing pro-
cesses of hamstring tendinopathies. Clinical
Relevance: Hamstring strains are common
but difficult injuries to treat and often are
associated with acute or chronic tendinopa-
thy. Clinicians should be aware of the histo-
logical progression of connective tissue and
use this factor as the basis for determining
modalities of choice and exercise progression
during each rehabilitation phase.

Key Words: rehabilitation, eccentric
strengthening, core strengthening,
mobilization

INTRODUCTION

Hamstring strains are a common injury
among athletic and active populations.
Hamstring injuries have a high recurrence
rate. This has led to speculation regarding
what specific rehabilitation strategies should
be used." Injury to this muscle group,
whether in the chronic or acute stage, is dif-
ficult to treat. Research has been done in this
area; however, there are still inconsistencies
in the literature. Strains to the hamstring
muscle group can involve the muscle itself,

Orthopaedic Practice Vol. 25;4:13

the tendon, or a combination of both. Injury
to the tendon leads to a cascade of events for
tissue healing and repair. Tendinopathy (ten-
dinitis and tendinosis) is also common and
can be debilitating in functional activities.
Acutely, tendinopathy involves microtears
and inflammation. Chronically, degenera-
tion and cellular changes are present.* Clas-
sic cases of noncontact eccentric activities
involving the hamstrings cause strain, such
as sprinting or kicking; however, muscular
overuse from activities such as dance, yoga,
and martial arts can lead to chronic ten-
dinopathy and susceptibility to a strain.
Repetitive activities without proper rest may
cause tissue maladaption and cellular abnor-
malities that alter normal tissue mechanics
and further increase the risk for more serious
injury.® Adhesions from chronic injury can
interfere with mobility of the sciatic nerve,
which travels deep to the hamstrings and
innervates all muscles of the lower extrem-
ity, and cause additional symptoms distal to
the original injury.”

Management of tendon injuries is still
not fully understood and poses many chal-
lenges for clinicians. The goals of rehabilita-
tion although clear are often hard to achieve;
clinicians must appreciate injury mechan-
ics, and also the histological changes that
accompany injury. The goals of this article
are to review normal tendon composition
and hamstring anatomy, examine tendinop-
athy and hamstring strain injuries, discuss
the factors involved with tendon healing,
and promote rehabilitation methods based
on the histological progression of healing
connective tissue.

TENDON COMPOSITION AND
STRUCTURAL ORGANIZATION
Tendinous tissue is composed of 70%
water and 30% dry mass.® The dry mass is
further broken down into type 1 collagen
and elastin. Type 1 collagen is a fibrous pro-
tein that is the basic building block of con-
nective tissue. An appropriate proportion
of elastin allows deformation under tension
and compression while allowing return to
its original state after force removal.® Teno-
blasts, or immature tendon cells, transform
into tenocytes that synthesize collagen and
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components of the extracellular matrix
(ECM) network.’ The extracellular matrix
surrounds collagen and tenocytes and is
composed of several components for specific
functions such as proteoglycans, glycopro-
teins, and tenascin-C.” Proteoglycans are
formed of glycosaminoglycan subunits, long
polysaccharide chains containing amino
sugars, and are strongly hydrophilic to allow
rapid diffusion of water-soluble molecules
and easy migration of cells. Glycoproteins
consist of fibronectin and thrombospondin
and function as adhesive structures for repair
and regeneration. Tenascin-C functions as
an elastic protein and may play a role in
collagen fiber orientation and alignment.
Tendinous tissue also presents with a small
vascular supply and sensory innervations.’

Tendon structure is broken down into
fibers and bundles surrounded by tendon
sheaths® (Figure 1). Tropocollagen is a
triple helix polypeptide chain that unites
into collagen fibrils, which then form a col-
lagen fiber. Fibers then combine into pri-
mary, secondary, and tertiary bundles, and
finally the tendon itself. Epitenon surrounds
the tendon and houses the vascular, lym-
phatic, and nerve supplies to the tendon;
as it extends inward to encase the bundles,
it is known as the endotenon. Paratenon
surrounds the epitenon superficially and is
composed of loose areolar connective tissue
as well as sensory and autonomic nerve
fibers.' Tendinous collagen fibrils insert into
myocyte depressions that allow tension from
the muscle to transmit to the tendon. This
tendon-to-muscle structure does not func-
tion individually, but rather as a continuous
complex during all activities. While this spe-
cific architecture allows reduced tensile stress
on the tendon, the myotendinous junction
is still a weak area in the muscle-tendon unit
and vulnerable to injury.>!!14

ANATOMY AND FUNCTION
OF THE HAMSTRING MUSCLE
COMPLEX

'The biceps femoris, semitendinosus, and
semimembranosus constitute the hamstring
muscular complex. The biceps femoris has
a long head that originates from the ischial
tuberosity and a short head from the lateral
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Figure 1. Normal tendon anatomy. Reprinted with permission from the Journal of
Bone and Joint Surgery.> Copyright 2005, Journal of Bone and Joint Surgery.

linea aspera, lateral supracondylar line, and
intramuscular septum. The common tendon
inserts on the fibula, lateral tibial condyle,
and leg fascia. The tibial portion of the sci-
atic nerve innervates the long head and the
peroneal division innervates the short head.
The biceps femoris is the most commonly
strained hamstring muscle, possibly due to
its biarticular nature and its dual innerva-
tion from the tibial and common peroneal
nerves.”? The semitendinosus arises from
the ischial tuberosity by a conjoined tendon
with the biceps femoris and inserts on the
medial tibia at Gerdy’s tubercle. Finally, the
semimembranosus originates on the ischial
tuberosity beneath the semitendinosus and
inserts onto the medial tibial condyle, poste-
rior oblique ligament, arcuate ligament, and
posterior joint capsule. The semimembrano-
sus and semitendinosus are both innervated
by the tibial division of the sciatic nerve.
Many anatomic variations exist with these
muscles, which may predispose patients to
injury.'?

The hamstrings have several functions
during a normal gait cycle. Prior to heel
contact, this muscle group decelerates knee
extension and hip flexion to prepare for foot
contact with the ground. The initial 10% of
stance phase requires the hamstrings to be
active for hip extension and provides sta-
bility to the knee through coactivation for
dynamic stabilization. During pre-swing,
active hip flexion causes passive knee flexion,
although the short head of the biceps femo-

ris may assist with knee flexion during this

phase, in addition to slight gastrocnemius
activation.”

Activities such as running, jumping,
kicking, dance, and martial arts all require
the hamstrings to eccentrically decelerate
knee extension and hip flexion while rap-
idly switching roles to concentrically control
hip extension. Running velocity changes the
pattern of movement and joint kinematics;
fast running or sprinting requires greater
movement velocity and amplitude.” During
the second half of the swing phase in run-
ning, the hamstrings are actively lengthen-
ing and absorbing energy while decelerating
the limb; the biceps femoris has the greatest
musculotendon stretch during this phase.?
Although this is the anatomic function of
the muscle, injury occurs from excessive rep-
etition of these movements without enough
recovery time or eccentric overload.

HAMSTRING STRAINS AND
TENDINOPATHY

Tissue damage occurs when a force
exceeds the tissue’s deformation capac-
ity. Hamstring strain injuries are common
among athletes due to excessive and repeti-
tive eccentric loads on the muscle group
during the gait cycle. By understanding the
stress/strain curve, one can appreciate and
apply these principles to forces on tendons
(Figure 2). At rest, collagen fibers and fibrils
are arranged in a crimped fashion. Initial
force application leads to flattening of the
crimped fibers and is referred to as the toe
region. The physiological range refers to a
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linear progression of force application; the
tendon maintains elastic properties and
returns to original length when the force is
unloaded. Beyond the physiological range,
microscopic or macroscopic failure occurs
from damage and slippage between adjoin-
ing molecules.’

At terminal swing phase the hamstrings
lengthen and absorb energy to decelerate the
limb and prepare for heel strike, but eccen-
tric loads beyond the physiological range can
lead to microscopic or macroscopic failure.*
Strain injuries are common at the musculo-
tendinous junction, the weakest point in the
muscle-tendon unit.'* Athletes participating
in dynamic activities such as track, football,
soccer, or dance are susceptible to this type
of injury.

Hamstring strains involving the tendon
may correlate with hamstring tendinopathy.?
In acute injury this involves microtears and
inflammation that causes edema, warmth,
redness, and pain.'* The grade of muscle
strain is determined by the symptoms pres-
ent. Grade 1 strains involve some pain with
minimal range of motion or strength loss.
Grade 2 strains involve more significant
muscle fiber disruption, thus more pain and
limited function. Grade 3 strains are the
most severe and involve complete muscle
disruption and complete loss of strength and
function.

If the tendinopathy is a chronic issue,
cellular degeneration and collagen abnor-
malities are present.”*!*"> More specifi-
cally, this includes failure of the ECM to
adapt to changes, disordered healing with
the absence of inflammatory cells, and fiber
disorientation.>'*"” Repetitive loading can
be detrimental if the poorly-vascularized
tendon does not have time to heal and pre-
vent further injury. Tissue maladaption pro-
gresses over time, leading to a disorganized
and immature matrix.’> Chronic pain may be
due to altered sensory-sympathetic innerva-
tion. Normal innervation of the paratenon
and surrounding connective tissue consists
of a specific ratio of sensory and autonomic
nerve fibers that regulate pain, inflamma-
tion, and repair. However, repeated micro-
trauma can lead to an in-growth of sprouting
substance P fibers, which is an expression
of sensory nerve in-growth.'” While this
is necessary for normal tendon healing, an
increased amount is considered pathologic
and associated with tendinopathy.

Degenerative changes in the tendon may
be present before any symptoms are pres-
ent. 3101518 Serains or tendinopathy to the
hamstring muscle group caused by running
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Figure 2. Stress/strain curve. Reprinted with permission from the Journal of Bone and
Joint Surgery.> Copyright 2005, Journal of Bone and Joint Surgery.

sports usually affects the biceps femoris long
head and occurs from repetitive eccentric
loading.*'* Dance, yoga, and martial arts
also require repetitive and excessive length-
ening of the hamstrings and usually affect
the semimembranosus.*'* When clinicians
see patients engaged in these types of activi-
ties, length of time involved with the sport
and prior symptomatic complaints should be
considered to determine whether the current
injury is acute, chronic, or an acute injury
caused by chronic tendinopathy. Histologi-
cal changes can occur before any symptoms
are present if the patient is placing too much
stress on the tendon over time.

CONSIDERATIONS FOR TENDON
HEALING

Several factors are responsible for poor
healing of tendinous tissue. Oxygen con-
sumption by tendons and ligaments is 7.5
times lower than skeletal muscle.' The abil-
ity to carry loads and maintain tension for a
prolonged time is possible because of the low
metabolic rate and well-developed anaero-
bic energy generation. While this is benefi-
cial for decreasing the risk of ischemia and
necrosis, low metabolic rate means slower
healing time after injury. Tendons receive
blood supply from intrinsic and extrinsic
systems; however, vessels from muscle usu-
ally do not extend beyond the proximal
third of the tendon. Blood supply is also
limited from the osteotendinous junction.’

Adhesion formation is a common issue
with chronic cases. Disruption of the syno-
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vial sheath allows granulation tissue and
tenocytes from surrounding tissues to invade
the injured site, which results in adhesion
formation. Even though remodeling occurs,
the biochemical and mechanical proper-
ties are never the same as normal tendon
tissue. Adhesion formation may affect the
sciatic nerve, which travels deep to the ham-
strings and close to the proximal tendons.
A study by Turl & George assessed neural
tension using the slump test in a group of
male rugby players with a history of grade
1 repetitive hamstring strain and compared
them to an injury-free control match group.
They found that 57% of the test group had
positive slump tests, suggesting the pres-
ence of adverse neural tension; none of the
control group had positive results. Scar-
ring from tendinopathy may interfere with
normal sciatic mobility, and adverse sciatic
nerve tension may be a large contributor to
chronic symptoms.” Since the sciatic nerve
affects the entire lower extremity, symptoms
distal to the injured site are often present
if the sciatic nerve is involved. However,
if distal symptoms are present, clinicians
should always screen the lumbopelvic area
for abnormalities and not assume the pain is
from adhesion formation.

Risk factors for reinjury include weak-
ness in the injured and surrounding mus-
cles, residual scar tissue, sporting movement
and biomechanical gait adaptations, muscle
imbalances, and poor control of the lum-
bopelvic muscles. To prevent reoccurring
strains, clinicians should incorporate eccen-
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tric exercises to increase peak hamstring
eccentric strength and shift peak force
development to longer muscle lengths.?® As
with all interventions, a gradual increase in
load and intensity is necessary to minimize
delayed onset muscle soreness. Neuromus-
cular control is also important for injury

specifically rtargeting lower
2,21

prevention,
extremity and lumbopelvic musculature.
Exercises should focus on postural control,
power development, and a gradual increase
in intensity.

REHABILITATION STRATEGIES
Trunk Stabilization

When examining patients with ham-
string injuries, particular attention should
be paid to the pelvis, lumbar spine, and
trunk musculature, in particular with gait.
Gait abnormalities may have actually been a
precipitating factor in causing injury, or be a
result of compensation. Because the pelvis is
the origin for the hamstrings, neuromuscu-
lar control of the lumbopelvic musculature
is necessary for optimal hamstring function.
All movements begin at the lumbo-pelvic-
hip complex otherwise known as the core.
The lumbo-pelvic-hip complex contains 29
muscle attachments and proper force-couple
relationships directly rely on normal length-
tension relationships. The entire kinetic
chain depends on optimal function of the
lumbo-pelvic-hip complex. For example,
weak core musculature cannot fully stabi-
lize strong muscle efforts from the extrem-
ity musculature. This imbalance can lead to
inefficient movements that hinder normal
function and possibly cause serious injury.
Changes in pelvic position cause changes in
hamstring length, thus altering the length-
tension and force-velocity relationships of
this muscle complex. Anterior tilting of the
pelvis causes lengthening of the hamstrings
compared to posterior pelvic tilting that
causes shortening.* Controlling anterior
and posterior tilting during exercises and
sport-specific movements through training
can help athletes develop proximal stability,
which is a precursor for distal mobility.”

Trunk stabilization and progressive agil-
ity training programs can be effective in
rehabilitation and lead to earlier return to
activity, possibly due to better control of the
lumbopelvic musculature. Sherry & Best®
compared the effectiveness of two rehab
programs for acute hamstring strains. Ath-
letes were randomly assigned to group one
that included static stretching, progressive
isolated hamstring resistance exercises, and
ice, or group two that included progressive



agility and trunk stabilization exercises and
ice. They found that the group performing
progressive agility and trunk stabilization
exercises returned to sport earlier and had
less recurrent strains than the stretching and
isolated strengthening group.

Eccentric Loading

Controlled and therapeutic eccentric
loading is beneficial for improving musculo-
tendinous responses by acting as a protective
adaptation.*? Muscle is structured to eccen-
trically lengthen and perform negative work.
Negative work occurs when external force
(load) exceeds the muscle force production
leading to muscle lengthening. Chronic
tendinopathy results from excessive and
repetitive activities often involving eccentric
forces; however, controlled eccentric loads in
a rehabilitative fashion can lead to stronger
tendons, increased fibroblast activity, thick-
ened collagen fibers, increased tropocollagen
cross-links, and an optimal alignment of
tendon fibers.® Knobloch & colleagues®
demonstrated that a 12-week eccentric
training program reduced abnormally high
peritendinous blood flow in Achilles tendi-
nopathy by 45% and decreased pain levels.

Muscles adapt to imposed demands, and
controlled eccentric strengthening exercises
can allow muscle fibers to become more
compliant and function at longer lengths.
When eccentric action occurs immediately
before concentric action, musculotendon
units behave like springs, meaning the elas-
tic strain energy is stored and recovered.
Stretch-shorten contractions are substan-
tially important in many sporting activities
involving running and jumping, and for that
reason plyometric exercises have become
common in athletic training regimens. LaSt-
ayo & colleagues® examined high-force
eccentric training on muscle power output
in vertical jumps. They compared basketball
players separated into a high-force eccentric
training group and a weight-training con-
trol group. After 6 weeks of training, they
found a significant increase in vertical jump
heights in the eccentric training group.
They concluded that gains in muscle power
and increases in muscle spring stiffness can
occur from controlled high-force eccentric
training.

Treating Proximal Tendon Injuries

though shows that
injury location and mechanism have dif-
ferent recovery periods, this has not been
considered regarding rehabilitation strate-
gies. Most rehab programs are designed for

Even evidence

running-related strains involving primarily
muscular tissue. There is often an increased
recovery period when the injury involves the
proximal tendon, is close in proximity to
the ischial tuberosity, or covers a large cross-
sectional area.* Injury to the intramuscular
tendon and adjacent muscle fibers initially
presents as more severe compared to proxi-
mal tendon injuries, but the latter usually
involves a much longer recovery period.*
Future investigations should focus on reha-
bilitation strategies for proximal tendon
injuries. Until evidence becomes available
it is recommended that tendon strains be
treated as if treating a tendinopathy.*

The Orthopaedic Section of the Ameri-
can Physical Therapy Association (APTA)
suggests certain interventions for treating
tendinopathies.’ These recommendations
may also be applied to hamstring tendon
injuries. Eccentric loading, iontophoresis,
and nonthermal ultrasound are appropriate
for acute strains. Interventions for chronic
conditions include thermal ultrasound and
soft tissue mobilization for collagen align-
ment and breakdown of adhesions. How-
ever, it should be noted that based on the
current literature the effectiveness of ionto-
phoresis for treating tendinopathy is ques-
tionable and requires further investigation.”

Ultrasound

During the initial phases of healing,
studies have shown that nonthermal ultra-
sound can enhance connective tissue heal-
ing.”*” A possible mechanism is the acoustic
micro-streaming  phenomena.  Acoustic
streaming produces changes in diffusion
rates and membrane permeability that may
accelerate the rate of collagen synthesis.”
Fu & colleagues® found that low-intensity
pulsed ultrasound (1.5 MHz frequency,
20% duty cycle) stimulates matrix synthesis
and enhances fibrillogenesis and fiber align-
ment only when applied during the early
stages of healing. Junior & colleagues®® dem-
onstrated increased tendon cross-sectional
area, increased collagen fibers, and local
grouping of repair cells with nonthermal
ultrasound (1.0 MHz frequency, 20% duty
cycle) during the early healing stages. Freider
& colleagues” found similar results, with a
greater number of fibroblasts and dense col-
lagen fibrils uniformly longitudinal. Spe-
cifically, these studies examined tendinous
connective tissue and found that the benefits
of nonthermal ultrasound occur only within
the early stages of healing.

Therapeutic ultrasound has also been
used to enhance muscle regeneration after
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injury, such as a muscular hamstring strain;
however, evidence to support this is lacking
and there is not yet a clear consensus on ben-
eficial effects of muscle healing.* In addition,
thermal ultrasound may be beneficial for
chronic tendinopathy. Thermal ultrasound
may increase tissue extensibility, decrease
pain and muscle spasm, increase blood flow,
and induce an inflammatory response to
resolve the chronic injury.'®

Soft-tissue Mobilization

Specific application of soft-tissue mobi-
lization techniques can aid clinicians in
promoting tissue healing. For an acute
injury, the goal is to promote collagen syn-
thesis. For a chronic injury, the focus is to
break up scar tissue. In both cases creating
an environment for proper fiber orienta-
tion is important. Soft-tissue mobilization
techniques have been advocated to enhance
blood flow, thus increasing oxygen delivery
and aiding the healing process.”” Friction
massage, myofascial release, active release
technique, and augmented soft tissue mobi-
lization therapy (ASTM) are examples of
soft-tissue mobilization for treating tendi-
nopathy. In theory, these treatments create
controlled microtrauma to stimulate the
healing process, create an inflammatory
response, and remodel the collagen with
additional therapy. A study by Gehlsen &
colleagues® investigated the morphological
changes in rat Achilles tendons with ASTM
therapy after inducing injury. Augmented
soft tissue mobilization therapy was per-
formed with variations in pressure for 6
sessions at 3 minutes each. They found that
the group receiving heavy pressure ASTM
had statistically significant greater numbers
of fibroblast activity than the other groups,
suggesting that heavy pressure promotes
the healing process more effectively than
light or medium pressure. However, caution
should be warranted with applying animal
studies to human treatment. Maffulli & col-
leagues® suggested that ASTM as well as
deep friction massage may be beneficial in
the treatment of chronic Achilles tendinopa-
thy, due to the controlled microtrauma and
subsequent fibroblast proliferation. Regard-
less of the method chosen, it is imperative
that clinicians advance treatment based on
tissue-healing.

Platelet-rich Plasma Therapy

The promising results of platelet-rich
plasma (PRP) are emerging and they are
being applied to many different types of
injuries, including damage to tendons,
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muscles, and ligaments. There are many
different types and concentrations of PRP
and its clinical use is expanding rapidly.
High concentrations of growth factors are
present in PRP, including platelet derived
growth factor, transforming growth factor
beta, vascular endothelial growth factor, and
epidermal growth factor, all of which func-
tion in tissue regeneration.”? The intrinsic
growth factors and cytokines found in PRP
are present during the inflammatory phases
of tissue healing, thus the goal of PRP injec-
tions during the early phases is to decrease
tissue healing time.

The use of PRP in athletes with ham-
string injuries is being clinically investigated.
For example, Mejia & Bradley®* found that
injecting professional football players with
PRP 24 to 48 hours after sustaining ham-
string strains reduced healing time and
number of games missed. There were no
complications with the injections and zero
recurrences of hamstring strains. Platelet-
rich plasma has also been used to treat
chronic tendinopathies that are resistant to
conservative treatment. Significant improve-
ments have been seen in treating tennis
elbow, jumpers knee, and Achilles tendi-
nopathy.* In chronic cases, PRP is injected
to initiate a healing response, induce repara-
tive cells to the injured site, improve tendon
vascularity, and enhance the biomechanical
properties of normal tendon.

The roles of growth factors in tissue heal-
ing processes are expanding and the clinical
use of PRP is growing rapidly; however, clin-
ical trials on humans regarding efficacy and
application still need to be investigated thor-
oughly. Because the term plateler-rich plasma
includes a large variety of products, there are
subsequently many different protocols for
clinical use. Certain concentrations of PRP
are used for different situations; however,
clinical evidence is not yet conclusive and
the use of PRP to augment tissue healing
remains controversial .t

PHASES OF REHABILITATION AND
TISSUE HEALING

The following 3-phase rehabilitation
suggestions are adapted from Heiderscheit et
al* and Sherry and Best,”> which emphasize
a gradual progression of exercise interven-
tions to encourage healing and protect the
injured area. These interventions correlate
with the phases of tissue healing, and the fol-
lowing progressive phases are adapted from
Sharma and Maffuli.> The exercises chosen
should stress neuromuscular control and
proper form to minimize further damage.
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While rest is often advocated after injury,
early mobilization is important to limit the
adverse effects of scar tissue formation and
promote realignment of fibers. Pain may
prevent the clinician from accurately assess-
ing the injured patient, thus caution is war-
ranted to avoid over-stretching and causing
further damage to the tissue.

Phase 1

Phase 1 of rehabilitation correlates with
homeostasis, inflammatory, and prolifera-
tive phases of healing, so one must consider
the general steps occurring in these phases
when deciding what treatment interventions
are appropriate. During hemostasis, platelets
initiate clot formation. Fibrin and fibronec-
tin form cross-links with collagen fibers to
form weak bonds, which helps to reduce
the hemorrhage. Phagocytic cells clear away
debris from damaged and devitalized tissue.
Chemocytic mediators attract inflamma-
tory white blood cells, and histamine and
bradykinin are released to increase vascular
permeability. During the inflammatory and
proliferative phases of healing, fibroblasts
and vascular buds migrate and proliferate
from the surrounding connective tissue to
form granulation tissue. Granulation tissue
is composed of connective tissue cells and in-
growing young vessels that form from heal-
ing wounds of soft tissue. Fibroblasts secrete
soluble type 3 collagen molecules that form
fibrils. New extracellular matrix is formed,
and immature collagen fibrils are oriented
and rearranged in random alignment, which
functionally means limited strength.

Phase 1 should focus on minimizing pain
and edema; ice may be used as the modality
of choice for this initial phase. Nonthermal
ultrasound for accelerating the rate of col-
lagen synthesis and soft-tissue mobilization
for realigning collagen fibers and promot-
ing collagen synthesis are also appropriate
during the early stages of healing. Patients
may also talk to their physicians about PRP
therapy to decrease healing time. Scar-
ring from tendinopathy may interfere with
normal sciatic mobility so some stretching is
advised. However adverse sciatic nerve ten-
sion may be a large contributor to chronic
symptoms.” Thus over-stretching the injured
area is not advised.

Performing low-intensity and painfree
exercises, particularly in the frontal plane,
are encouraged to avoid atrophy and protect
the newly forming scar. Examples of low-
intensity exercises in the frontal plane are
side-step and grapevine, both in a painfree
range. Although these exercises are often
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incorporated as agility drills for sport, it is
important to note that in this phase of reha-
bilitation they are performed slowly and
with low-impact force. Exercises involving
the entire lower extremity and lumbopel-
vic region should also be emphasized, such
as prone body bridge (Figure 3), side body
bridge (Figure 4), supine bent knee bridge
(Figure 5), and single-leg balance. Prior
to performing these exercises, clinicians
should educate patients on how to perform
anterior/posterior pelvic tilts and maintain
pelvic neutral in a supine position (Figure
6), then educate on maintaining pelvic neu-
tral during exercises and controlling ante-
rior/posterior pelvic tilting. Because pelvic
position changes hamstring length, it is
important to strengthen the lumbopelvic
region for better control of these muscles
during activity-specific movements.

Phase 2

Interventions in the later phases of heal-
ing must be chosen based on the cellular
changes occurring. During tissue matura-
tion and remodeling, immature type 3 col-
lagen is replaced by mature type 1 collagen.
Tenocytes and collagen fibers align in the
direction of applied stress. After about 10
weeks the fibrous tissue gradually turns to
scar-like tendon tissue and continues over
the next year. The newly formed connec-
tive tissue has increased amounts of minor
collagens, decreased collagen cross-links,
and increased amounts of glycosaminogly-
cans, thus it is functionally weaker and bio-
mechanically compromised. Scar tissue is
stiffer than the contractile tissue it replaces
and alters the musculotendon contraction
mechanics. There is a decrease in series com-
pliance, which shifts peak force develop-
ment to shorter musculotendon lengths.

Because the tenocytes and collagen fibers
align in the direction of applied stress, the
exercises chosen should help aid the tissue
to align properly in a parallel fashion. Con-
tinuation of soft-tissue mobilization may
help align collagen fibers in conjunction
with exercise. Gradual return to full range of
motion is encouraged in phase 2. However,
if weakness persists, end-range lengthening
should be avoided because the damaged
musculotendon unit may not have normal
protective-guarding capabilities.

The goals are to progressively increase
movement speed and continue to develop
neuromuscular control of the trunk and
pelvis. Eccentric exercises are introduced
in this phase, such as single-leg stance with
forward trunk lean and opposite hip exten-



Figure 4. Side body bridge.

sion (Figure 7). Clinicians can incorporate
manual eccentric strengthening of the ham-
strings so the applied manual resistance is
controlled for each patient’s specific needs.
Simple agility drills are initiated, such as
side shuffle (Figure 8), grapevine jog (Figure
9), and boxer shuffle (Figure 10). As with
phase I, stride and speed should be main-
tained in a painfree range and progressed
as tolerated. Trunk stabilization exercises
are progressed from phase I, with strong
emphasis on neuromuscular control. Some
examples are adding rotation to prone body
bridge, adding walk-outs to supine bent
knee bridge, and lunge walks with trunk
rotation.

Phase 3

During phase 3, full and unrestricted
ROM should be present. If there is sus-
pected adhesion formation, more aggres-
sive soft-tissue mobilization may be used to
break up scar tissue and realign the collagen
fibers. For chronic cases, thermal ultrasound
may help to decrease tissue extensibility and
enhance blood flow for continued promo-
tion of tissue healing.

Eccentric strengthening and trunk sta-
bilization exercises continue to progress,
such as adding resistance or advancing to

Figure 6. Pelvic tilts with neutral spine.

unilateral positions. More aggressive and
sport-specific movements are incorporated
involving technique training and quick
direction changing movements; however,
sprinting and explosive acceleration move-
ments should be initiated with caution until
the athlete is ready to return to sport. Side-
shuffle, grapevine jog, and boxer shuffle
can be progressed to higher intensities, still
within a painfree range. Skipping, forward-
backward accelerations, and plyometrics are
appropriate as long as stiffness and pain are
not present. At this level, specificity is impor-
tant. Clinicians should create exercises that
are sport-specific and incorporate postural
control and progressive speed; thus under-
standing what movements are necessary for
the patient’s sport or activity is necessary
for optimal training. Return to prior level
of activity and sports are considered when
there are no complaints of pain or stiffness
with full range of motion, strengthening
exercises, functional activities, and replica-
tion of sport-specific movements.

CONCLUSION

Tendinopathy can lead to many different
cellular and pathological changes that must
be considered prior to choosing interven-
tions for a therapeutic rehabilitation pro-
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gram. Hamstring injury can be caused by
excessive strain and/or degenerative changes
from repetitive loading. Following hamstring
injury,
occur for many months with the formation

musculotendon remodeling can

of adhesions. Scar tissue alters force-length
properties and may lead to biomechanical
adaptations and negatively impact future
activities. Emphasis on gradual eccentric
loading, lumbopelvic strengthening, and
neuromuscular control are suggested for
prevention and rehabilitation of hamstring
strains and tendinopathies. Additional forms
of therapy, such as ultrasound, soft tssue
mobilization, and PRP may be investigated
and used when appropriate. Clinicians
should not only treat the injured extremity,
but also treat the noninjured areas to prevent
additional problems. Performing a thorough
examination is crucial prior to treating the
patient, including the areas proximal and
distal to the injured hamstring. Since tissue
maladaptions can occur from repetitive
activities, listening to patients during the
subjective history is crucial. Statements indi-
cating the possibility of tendinopathy on the
contralateral limb or in surrounding tissues
should be treated accordingly to minimize
the risk of injury in those areas. Rehabili-
tative treatment begins at the cellular level,
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Figure 9. Grapevine jog.

Figure 8. Side shuffle.

thus future research should continue to
investigate the effectiveness of current reha-
bilitation programs based on the phases of
tissue healing and strategies for decreasing

recurrent injury.
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We have asked you to save the Date for the 2014
Annual Orthopaedic Section Meeting in St. Louis
(see page 205 for more information). If you like the
St. Louis Cardinals, we have just learned that with the
release of the 2014 Cardinals baseball schedule, they
will be playing both the Chicago Cubs and the Atlanta
Braves at home during the same dates as our Annual
Orthopaedic Section Meeting. Now you also have a
“fun” reason to join us in St. Louis. Save the date and
we look forward to seeing you!
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ABSTRACT

Background: Surface electromyography
activated muscle stimulation (sSEMG:AMY)
is a modality in which the patient must con-
tract a muscle to a certain threshold before
the electrical stimulation will start. Purpose:
To evaluate the effectiveness of quadriceps
strengthening using sSEMG:AMS compared
to traditional biphasic electrical stimulation.
Methods: Twelve subjects received either
biphasic neuromuscular electrical stimula-
tion (NMES) or sSEMG:AMS NMES to
their nondominant quadriceps twice a week
for 5 weeks. Pre- and posttest isokinetic
assessments were performed at 60° and
180°/sec to assess peak quadriceps torque.
Findings: Peak torque data was not signifi-
cantly different at the two test speeds. p =
0.5 at 60°/sec; p = 0.18 at 180°/sec. Clinical
Relevance: Although not statistically signifi-
cant, the data demonstrates greater strength
gains at both speeds tested when training
with sSEMG:AMS NMES compared to
biphasic NMES as per the group means.
Future research using different methodology
may show benefit.

Key Words: electrical stimulation,
electromyography, peak torque, Biodex,
quadriceps

INTRODUCTION

The application of neuromuscular elec-
trical stimulation (NMES) has frequently
been used clinically for pain control, to
improve muscle strength, prevent atrophy
in immobilized patients, and increase girth
measurements by increasing muscle size by
neuromuscular reeducation.'””  Electrical
stimulation causes motor unit recruitment
and strength gains through the enlist-
ment of type 2 muscle fibers, known as
fast twitch fibers. In comparison, a volun-
tary muscle contraction first recruits type 1,
slow twitch muscle fibers, followed by type

2 fibers.>*'>17 Using electrical stimulation
early after an injury has resulted in a more
rapid recovery, a decrease in acute pain, and
an increase in strength gains as compared to
volitional exercise routines alone.*? Surface
electromyography activated muscle stimula-
tion (sSEMG:AMS) is a new technology that
ensures that a subject contracts voluntarily
to a given percent of their maximum volun-
tary isometric contraction (MVIC) before
the electrical stimulation will assist with the
muscle contraction.”

The purpose of this study is to evaluate
the effectiveness of SEMG:AMS compared
to the commonly used biphasic NMES. We
hypothesize that healthy subjects between
the ages of 18 and 64 will show greater gains
in strength with sSEMG:AMS than those
undergoing intervention with traditional
biphasic NMES without EMG activation.

METHODS
Experimental Design and Subjects
Approval for this research study was pro-
vided by the Saint Francis University (SFU)
Institutional Review Board. The participants
were selected through convenience sampling
from the SFU population. The individuals
were recruited through campus wide E-mails
and promotion in undergraduate physical
therapy classes. Male and females 18 to 64
years old, from the SFU community were
included in the study. Any individuals who
had a pathology that prevented participa-
tion, had an injury to the lower extremity
(LE) within 6 months prior to the start of
the study, those involved in a LE exercise
program, and those with any contraindica-
tions to electrical stimulation were excluded
from involvement in the study. Exclusion
criteria specific to the use of electrical stimu-
lation included pacemakers, cardiac arrhyth-
mias, history of malignancy, open wounds,
decreased sensation, hemorrhaging, fever,
injections, clots, location of surgical pins
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or metal implants, undiagnosed pain, and
pregnancy.

The subjects were placed into groups
by matched distribution based on gender
in order to control for gender strength-
ening differences."*! Subjects signed an
informed consent to demonstrate that they
understood the purpose and procedures of
the study, potential benefits, and the risk
of potential discomfort from the electrical
stimulation prior to involvement. They were
informed that they would not be compen-
sated for participation in the study and were
encouraged to ask questions at any time
while participating in the study. Participants
were also instructed to notify the research-
ers of any pain experienced throughout the
treatment session. All individuals had the
freedom to cease involvement in the study at
any time without question.

The subjects completed an intake ques-
tionnaire in order to collect basic demo-
graphic including height,
weight, and any contraindications limiting
participation in the study. After comple-
tion of the intake process, the subjects were

information

labeled by a numerical identifier to maintain
their anonymity throughout the study.

The subjects were informed of the pro-
cedure that they were undergoing, but
were not given information about the other
group's procedure. Similarly, they were
instructed not to discuss the process with
other test subjects. These steps were taken in
order to avoid subject bias and to control for
validity of results by decreasing the possibil-
ity of diffusion or imitation of treatments,
along with compensatory rivalry or resent-
ment among subjects.

Experimental Protocol

All pre- and posttesting of the quadriceps
musculature took place in the DiSepio Insti-
tute for Rural Health and Wellness Center
for Rehabilitation using the Biodex System 4
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(Biodex Medical Systems, Inc. Shirley, New
York). The Biodex was used to measure iso-
kinetic peak torque of the quadriceps muscle
of the subjects’ nondominant LE.>**° Peak
torque was assessed over 5 repetitions at 60°/
sec and 10 repetitions at 180°/sec, as per the
Biodex pre-programmed protocol.®!?

The subjects were divided into a control
group and an experimental group. Each
group consisted of 6 total participants, 4
females and 2 males. The control group
received biphasic NMES and the experi-
mental group received sSEMG:AMS. The
intervention was administered at the DiS-
epio Institute for Rural Health and Wellness
Center for Rehabilitation twice a week for 5
weeks with the application of the assigned
intervention according to their group assign-
ment. The Chattanooga Vectra Genisys
Four Channel Electrotherapy system (DJO
Global, Inc. Vista CA) was used to adminis-
ter the intervention to both groups.

Each subjects lower extremity was
prepped with alcohol wipes to clean the
skin of oil and ensure that the electrodes
had sufficient contact with the skin during
each session. The subjects were placed in a
long sitting position with their back sup-
ported against a wall and the knee in full
extension. The distance between the anterior
superior iliac spine (ASIS) and the patella
was measured.’ The placement of the 1.5"x
3.5" electrodes was determined by calculat-
ing percentages of total surface area of the
quadriceps of each participant as described
by Golestani et al.’ The superior electrode
was placed 20% of the distance inferior to
the ASIS, while the inferior electrode was
placed 10% superior from the base of the
patella.’ The electrodes were placed paral-
lel to the muscle fibers.’ The sSEMG:AMS
group also had an additional biofeedback
electrode placed between the superior and
inferior electrodes in order to read the elec-
trical current generated.

'The biphasic parameters were set at a fre-
quency of 50 pulses per second (pps), on/
off time of 10/30 seconds, phase duration
of 200 microseconds, and a two-second
ramp time for a total of 15 minutes."**
The sSEMG:AMS group followed the same
parameters as the biphasic group, with the
addition of setting the MVIC. The MVIC
was determined using the Chattanooga
Vectra Genisys Four Channel Electrother-
apy system ((DJO Global, Inc. Vista CA)
by having the subject contract the nondomi-
nant quadriceps maximally for 10 seconds.
The machine then calculated each subject’s
average MVIC within one trial for a 10
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second period. During the implementation
of SEMG:AMS, the machine initiated the
current when the subject reached 65% of
their individualized MVIC. The intensity of
the electrical stimulation was set to a point
that created a muscle contraction that was as
intense as the patient could tolerate. After 5
weeks of strengthening, the Biodex System
4 was used to posttest both the control and
experimental groups. Isokinetic peak torque
was assessed using the same settings as the
pretest protocol.?

Data Collection

The subjects were scheduled times to
report to the DiSepio Institute of Rural
Health and Wellness Center for Rehabilita-
tion for isokinetic pre- and posttesting in
the first and last week of the study respec-
tively. Age, height, weight, BMI, and initial
strength were recorded. Isokinetic strength
of subjects’ nondominant limb was recorded
at 60°/sec and 180°/sec as per procedures
used by Bowen et al.”” The subjects were
positioned on the Biodex with the axis of
the dynamometer placed at the axis of the
tibiofemoral joint with a right angle at the
hip and pads strapped across the thigh and
ankle complex. The subject then was asked
to extend their lower extremity with the
maximal force possible.

The subjects reported twice a week for
5 weeks to the DiSepio Institute of Rural
Health and Wellness Physical Therapy
Clinic for strengthening with biphasic elec-
trical stimulation or sSEMG:AMS electrical
stimulation. After the 5 weeks of strengthen-
ing, the subjects scheduled times to record
post-test strength values on the Biodex
as described for the pretest. During the
application and the following treatments,
the subjects were asked the level of pain or
discomfort if experienced and monitored
throughout testing to ensure each partici-
pant’s safety.

Data Analysis

Measurements of strength were obtained
by analyzing peak torque of the pretest values
compared to posttest values following 5
weeks of strength training to each group. The
values were input into tables for each indi-
vidual to compare with their posttest values
recorded following the 5 weeks of strength
training. An independent group’s t-test was
performed on pretest data to determine if
significant differences existed in the base-
line scores for each group. A nonsignificant
finding would ensure that both groups were
equivalent prior to calculating change.
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The data was entered into a Microsoft
Excel 2010 application. A post-hoc analysis
of the variables was performed in order to
determine whether a correlation between the
experimental and control group was found.
Peak torque change and percent change was
then calculated from the results. This infor-
mation was analyzed for each individual and
group as represented as a statistical mean
and standard deviation. T-tests performed
were determined to be significant for a p
value of 0.05 or less.

RESULTS
Participant Demographics

Demographic data for study participants
is presented in Table 1. The experimental
and control groups were demographically
similar presenting with no significant differ-
ences between variables in these groups.

Level of Significance for Control and
Experimental Groups

A T-test on baseline data did not reveal
statistical significance between the groups.

Table 2 and Figure 1 demonstrate peak
torque change between control and experi-
mental groups. The mean peak torque
change demonstrated a less but statistically
insignificant gain for the control group at
60°/sec, (p = 0.5). The peak torque change
for the control group compared to the
experimental group at 180°/sec was also less
but not statistically significant (p = 0.2)

DISCUSSION

This pilot study did not demonstrate sta-
tistically significant differences between the
experimental group compared to the control
group on the dependent measures. How-
ever, the data reveals a trend demonstrating
greater strength gained at both 60°/sec and
180°/sec when training with sEMG:AMS
NMES than training with biphasic NMES
alone. The results of our study partially sup-
port our hypothesis; however, the difference
among the groups does not demonstrate sta-
tistical significance.

Although sSEMG:AMS research has not
been documented to date, prior research
has demonstrated favorable protocols for
the application of electrical stimulation for
muscle strengthening. The 65% MVIC used
as a parameter in our sEMG:AMS protocol
was supported by prior experimentation in
which strength gains were made at 45% to
60% or greater in healthy individuals with
biphasic NMES.>*# Similarly the use of the
parameters of a pulse frequency of 35-80
pps, a pulse duration of 200-350 micro-



Table 1. Demographics of Both Control
and Experimental Groups (mean +
standard deviation)

All Subjects (n=12)
Control Experimental
(n=6) (n=6)
Age (years) 213+ 1.5 215+ 1.6
Height (m) 63.3+11.9 68.1 +10.2
Weight (kg) 1.6 +0.1 1.7+ 0.1
BMI (kg/m?) 22.6+2.4 23.2+3.1

Table 2. Mean + Standard Deviation
Peak Torque Change of the Experimental
and Control Group at 60°/sec and 180°/
sec

Group Participants | 60°/sec (Nm) | 180°/sec (Nm)
Control 1.4 +15.8 9.4 +13.5
Experimental 12.4 +34.7 | 24.3+20.8

seconds for large muscles, an on:off time of
6-10:50-120 seconds for muscle relaxation,
and a treatment time lasting 10 to 20 min-
utes to produce 10 to 20 repetitions have
demonstrated strength gains through the use
of electrical stimulation.>®'

Dudley and Gorgey® suggested that a
pulse duration of 500 microseconds has
up to 40% greater torque output to that of
150 microseconds. Therefore, increasing the
pulse duration could potentially increase
strength gains in both groups. Using this
increased pulse duration may, however,
produce greater pain production.® As noted
through our literature review, biphasic
NMES has been shown to be better toler-
ated by subjects than the application of
Russian NMES.? For this reason, Russian
NMES is typically used in the clinical set-
ting for elite athletes, as it is less tolerable to
patients, while biphasic is used more often
in the general population. However, both
Russian and biphasic NMES have been
effective in producing strength gains within
the quadriceps musculature.” Therefore,
this new technology of sSEMG:AMS in com-
bination with Russian or biphasic NMES
may be potentially more effective than Rus-
sian and biphasic NMES alone.

The importance of the findings of this
study is that the trends noted in our data
suggest that sEMG:AMS may produce
greater strength gains in the nondominant
quadriceps than biphasic NMES alone
within a 5-week time frame. Considering
the constraints often imposed by insur-
ance companies and increased cost-sharing
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Figure 1. Mean peak torque change (Nm) in control and experimental groups at 60°/

sec and 180°/sec.

required of patients, quicker objective gains
are important in physical therapy today.
These quicker strength gains could poten-
tially speed up the rehabilitation process and
promote more efficient use of services. With
more effective strengthening technology,
physical therapists can potentially decrease
the number of visits necessary to achieve
objective and functional goals.

Based on our findings in this pilot study,
further investigations using this equipment
with larger sample sizes as well as popula-
tions with musculoskeletal and/or neu-
romuscular impairments is warranted. If
additional investigation with larger sample
sizes and pathological populations produces
similar results, it may support the purchase
of this type of technology in some practice
settings allowing patients to maximize treat-
ment gains.

There are
within this study. Our research’s first limi-
tation dealt with the population available
during the research experiment. Testing
only subjects ages 19 to 23 limits our ability
to generalize the results among a variety of
age groups. Another limitation is the rela-
tively small sample size. A post-hoc power
analysis was performed using a threshold of
80%. This method revealed the need for 51
subjects per group as a sample size that may
determine statistical significance between
groups. Larger sample sizes also limit the
effect of outliers and allow for the compari-
son of more incremental changes. Similarly
we were unable to accurately compare results
between female and male participants due
to the small enrollment size. Further studies

several limitations noted
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should also be conducted on patients who
have a specific pathology in order to deter-
mine SEMG:AMS’s effectiveness in a popu-
lation other than a healthy one.

There were also limitations with the pro-
tocol that was used. The short timeline of
only 5 weeks for data collection was a limita-
tion that was unavoidable due to the popu-
lation and environment used within our
study. The next limitation is limb position-
ing used throughout the study. We tested an
isometric contraction in a long sitting posi-
tion, therefore only strengthening in this
range.>* For certain pathologies and presen-
tations, physical therapists may find other
positions more advantageous for rehabilita-
tion. Lastly, subject lifestyle is a limitation
because we were unable to account for small
variations in each subject’s daily life, which
could influence the strength gains achieved.

In review, the results of this study do not
demonstrate statistical significance. How-
ever, they do show a trend that sSEMG:AMS
produced larger gains in strength than
biphasic NMES alone in our sample. Fur-
ther studies are needed on larger popula-
tions with pathologies in order to determine
if this new technology produces statistically
significant outcomes over other forms of
neuromuscular education.
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Virtual 3D Cadaver Lab and Clinical
Management of the Upper Extremity:
Structure, Movement, Function and
Dysfunction

Speakers: Ron Andrews, PT, PhD; Beth
M. Jones, PT, DPT, 0CS
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ABSTRACT

Background and Purpose: Full thick-
ness rotator cuff tears (FTRCT) are a
common shoulder pathology seen in out-
patient physical therapy clinics. The pur-
pose of this article is to review outcomes of
conservative physical therapy for FTRCT in
existing literature and develop a subsequent
conservative physical therapy protocol for
FTRCT. Methods: A literature search and
review was conducted. Primary research
articles published in peer reviewed journals
were included in the review. A conservative
physical therapy protocol for treatment of
FTRCT was developed based on the evi-
dence from the literature review. Results:
Outcomes from the literature reviewed
suggest that conservative physical therapy
treatment of FTRCT can yield satisfactory
subjective and objective results for patients.
Positive outcomes such as improvements in
pain, range of motion (ROM), and function
may potentially be maintained for a period
of up to years after the course of treatment.
The most successful physical therapy proto-
cols within the review respected the stage of
tissue healing and progressed the patient’s
treatment according to patient response.
Clinical Relevance: A conservative, physi-
cal therapy protocol based on the literature
review was developed. Physical therapy
compares favorably to other treatment
approaches and should be considered the
logical first choice for treatment of FTRCT.

Key Words: full thickness rotator cuff tear,
supraspinatus tear, rotator cuff physical
therapy, rotator cuff rupture

BACKGROUND

Among shoulder pathologies, rotator
cuff tears are the most common'* In fact,
during the routine examination of 683
patients, rotator cuff tears were found to be
present in 20.7% of those cases.” The inci-
dence of tears increases with advanced age.”
Approaches to treatment for rotator cuff tear
fall into two categories: nonconservative and
conservative. Nonconservative treatment

involves surgical intervention performed
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either arthroscopically or as an open pro-
cedure. Conservative treatment is nonsur-
gical and includes any combination of oral
nonsteroidal anti-inflammatory (NSAID)
medications, corticosteroid injections, activ-
ity limitation, ultrasound, electrotherapy,
and therapeutic exercise. Physical therapy
interventions are categorized as conservative
treatment.

The best treatment protocol for patients
with symptoms of rotator cuff tear can be
difficult for a health care practitioner to
determine for various reasons. First, the
severity of the tear may range from partial-
thickness rotator cuff tear (PTRCT) to a
full-thickness rotator cuff tear (FTRCT).
Second, the patient may be asymptomatic
regardless of the extent or severity of the tear.
Additionally, while the supraspinatus muscle
is most likely to be involved, the tear may
involve any of the 4 separate muscles of the
rotator cuff. The purpose of this article is to
determine, based on the outcomes reported
in existing literature, the most effective

physical therapy protocol for FTRCT.

METHODS

A search for research articles that address
physical therapy for FTRCT was completed
in December 2011. The following databases
were employed in this search: CINAHL,
Highwire Press, JSTOR, PubMed, PEDro,
and SCOPUS. The following search terms
were used: rotator cuff tear, rotator cuff
rupture, supraspinatus muscle tear, rotator
cuff tear exercise, and physical therapy for
rotator cuff tear. Primary research articles
published in peer reviewed journals, written
in English, and investigating conservative
therapy for FTRCT were included in this
review (Table 1). Review articles and case
studies were excluded and there were no ran-
domized controlled trials found during this
literature search.

RESULTS

A total of 31 studies were identified that
address conservative therapy for rotator cuff
tears. Twenty-four of these were rejected
following review of abstracts. Seven articles
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met the inclusion criteria for this review. The
studies reviewed were published between
1992 and 2009. The length of patient treat-
ment ranged from 12 weeks to 26 months
with two studies not reporting the length of
treatment. One study reported patient out-
comes immediately post treatment while the
remaining 6 studies included follow up peri-
ods that ranged from 6 months to 7.6 years.

Ainsworth’> documented the effective-
ness of the Torbay rehabilitation program
in a pilot study. The Torbay rehabilitation
program is a 12-week rehabilitation protocol
designed to address FTRCT. The program
emphasizes patient education and scapu-
lar positioning. The program particularly
targets backward tilting of the scapula to
improve the subacromial space. Strengthen-
ing of the anterior deltoid along with activa-
tion and strengthening of the teres minor,
and functional elevation to reduce impinge-
ment of the humeral head under the acro-
mion process. Ten participants with FTRCT
were included in the study. All 10 of the
patients were over the age of 18, had ultra-
sonic confirmation of their FTRCT, and
were deemed cognitively able to participate
in research. Patients were excluded from the
study if they had a diagnosis of a neurologi-
cal abnormality affecting the shoulder com-
plex, involvement in any industrial claim,
or if their FTRCT was deemed operable.
Conservative treatment consisted of patient
education, posture training, neuromuscular
re-education, strengthening, stretching, and
proprioceptive training. Exercises were initi-
ated in a supine position and progressed to
sitting and standing. Particular focus was
placed upon eccentric control of muscle
action throughout training. Outcome mea-
sures included the Oxford Shoulder Disabil-
ity Questionnaire (OSDQ) and the Short
Form Health Survey (SF-36), which were
both administered prior to and at the conclu-
sion of the course of treatment. Descriptive
statistics were used to assess improvements
posttreatment. All patients showed improve-
ment in OSDQ score after treatment. The
SE-36 results showed improvement in the
categories of pain and role limitation due to



Table 1. Summary of Literature Review

Study

Conservative Treatment

Patient Population

Ainsworth®

Treatment Time: 12 weeks

Long-term Follow-up: None

Patient education, posture correction, neuromuscular re-
education, strengthening, stretching, and proprioception
training.

10 patients with FTRCT
mean age=76
4 male/6 female

Itoi & Tabata®

Treatment Time: Mean=26 months

Long-term Follow-up: Mean=3.4 years

Rest, anti-inflammatory drugs, analgesic injections,
steroid injections, stretching, and strengthening.

54 patients with FTRCT (62 shoulders)
mean age=63
32 male/22 female

Baydar et al’

Treatment Time: Not Reported
Long-term Follow-up: 6 months, 1 year, 3 years

3 phase HEP including Codman’s exercises & posterior
capsule stretches.

Strengthening exercises for the rotator cuff muscles,
deltoid, muscle, & scapular stabilizing muscles.

20 patients with FTRCT
mean age=60.9
7 male/13 female

Goldberg et al®

Treatment Time: Ongoing HEP
Long-term Follow-up: Mean=2.5 years

HEP including shoulder stretching of forward elevation,
external rotation, internal rotation, & horizontal
adduction. Strengthening consisted of progressive supine
press and rotator cuff specific exercises.

46 patients with FTRCT
mean age=65
22 male/24 female

Bokor et al’

Treatment Time: Not Reported
Long-term Follow-up: Mean 7.6 Years

NSAID medication, steroid injections, stretching, and
strengthening.

52 patients with FTRCT
mean age=62.2
40 male/12 female

Wirth et al'®

Treatment Time: Ongoing HEP
Long-term Follow-up: Minimum of 2 years

3 phase HEP including Codman’s exercises, passive
ROM, wall walks, and posterior capsule stretches.
Strengthening of the rotator cuff muscles, deltoid
muscle, and scapular stabilizing muscles.

60 patients with FTRCT
mean age=64 years
38 male/22 female

Hawkins & Dunlop!

Treatment Time: 4 months

Long-term Follow-up: Mean=3.8 years

HEP program consisting of internal/external rotation,
short arc flexion/extension, bilateral scapular retraction,
arm abduction from an internally rotated and flexed
position, long arc flexion/extension, and diagonal PNF
patterns with weights.

33 patients with FTRCT
mean age=60
27 male/6 female

proprioceptive neuromuscular facilitation

Abbreviations: FTRCT, full thickness rotator cuff tear; OSDQ, Oxford Shoulder Disability Questionnaire; SF-36, short form health survey; ROM, range of motion;

physical health. Patients did, however, report
a decline in the categories of perceived gen-
eral health and limitation due to emotional
health as reported on the SF-36. Ainsworth’
attributed the reported decline in perceived
physical and emotional health to co-morbid-
ities associated with the patients’ advanced
age rather than the rigors of the treatment
program. The results of this study should be
viewed with caution, as it was a pilot study
with a small sample size. The outcomes of
this study do, however, support the notion
that conservative treatment of FTRCT may
be effective in reducing pain and increasing
function.

Itoi and Tabata® conducted a retrospec-
tive study to examine the long-term out-
comes of conservative treatment of FTRCT.
Sixty-two shoulders of 54 patients were
evaluated before treatment and at a follow

up after conclusion of a conservative treat-
ment program. Specific inclusion and
exclusion criteria were not described. Con-
servative treatment initially consisted of rest,
anti-inflammatory agents, and local steroid
injections. The treatment was progressed to
stretching and strengthening after patients’
symptoms were sufficiently relieved. The
mean treatment time was 26 months. Sub-
jective reports of pain and function were col-
lected prior to and at follow up using the
Wolfgang criteria for clinical assessment.
The mean follow up length was 3.4 years.

Objective measures of strength and range of

motion (ROM) measures were also recorded
at follow up. Significant improvements in
pain, ROM, and function were reported
(p = 0.001, p = 0.05, p = 0.001); however,
strength gains were not found to be signifi-
cant. Iroi and Tabata® found that patients
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maintained the significant improvements in
pain, ROM, and strength for periods of one
to 3 years. Subsequent measurements taken
after 3 years did not show maintenance of
the previously mentioned improvements.
The researchers did not delineate specific
therapeutic exercises or dosages prescribed
for each exercise within the protocol. The
lack of detail regarding exercise is a notable
limitation of this study; however, the evi-
dence found during this investigation high-
lights the potential for positive, long-term
outcomes for conservative treatment of
FTRCT.

Baydar et al” investigated the eflicacy
of conservative treatment in patients with
symptomatic FTRCT. Twenty patients with
FTRCT confirmed by MRI participated in
a 3-phase home exercise program (HEP).
Total treatment time was not reported.
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Outcome Measures

Clinically Relevant Results

0SDQ
SF-36

The OSDQ score improved in all patients. The SF-36 results had improvement in pain and role limitation due
to physical health. Patients reported a decline in perceived general health and limitation due to emotional health
as reported on the SF-36.

Wolfgang’s criteria
ROM
Strength

Significant improvements to pain, ROM, and function (p = 0.001, 0.05, 0.001). Nonsignificant improvements
to strength. Improvements were maintained up to 3 years. Longer follow-up duration did not show
maintenance of treatment results.

ASES questionnaire
ROM
Constant-Murley score
SE-36

Strength

Patient response

Significant improvement to ROM, ASES score, and Constant-Murley score (p < 0.01). Significant
improvements to shoulder strength. Improvements to pain and function scores were maintained at the 3-year
follow-up. Strength and Constant-Murley score were not reassessed at follow-up.

SST
SE-36

Significant improvements found in two variables on SST at follow-up (p < 0.01). Significant improvements
found to 5/10 variables on the SF-36 at follow up (p < 0.01). Long-term maintenance of conservative treatment
may have been impaired by poor overall general health.

ASES questionnaire
ROM
Strength

74% of patients reported only minimal shoulder discomfort after treatment. Patients treated within 3 months of

their initial symptom onset reported better outcomes than patients with symptoms for over 6 months.

ASES questionnaire
UCLA end result criteria

At final follow-up (minimum of 2 years) patients had mean improvement in UCLA score from 13.4 to 29.4
(alpha level not reported). The authors reported a significant improvement to 14/15 measures in the ASES score

(alpha level not reported).

ASES questionnaire
Constant-Murley score

Significant improvement to Constant-Murley score reported at follow-up for patients who were satisfied with
treatment(0.038). Patient satisfaction was most correlated with reduced pain, ability to carry a 10-15 Ib object,
functional use of the arm at shoulder level, and capability to eat with a utensil. Rotator cuff strength and range
of motion were not predictors of overall patient satisfaction.

ASES, American Shoulder and Elbow Surgeons’ questionnaire; HEP, home exercise program; SST, simple shoulder test; NSAID, nonsteroidal antiinflammatory drugs, PNE

Patients were excluded from the study if
they had inflammatory rheumatic diseases,
concomitant cervical radiculopathy, or his-
tory of fracture to the shoulder area. The
first phase of the HEP consisted of passive
Codman’s exercises, active assisted ROM,
and posterior capsular stretches. Partici-
pants were progressed to the second phase
after full, painless ROM was achieved. The
second phase targeted strengthening of the
rotator cuff muscles, scapular stabilizers,
and deltoid. Exercises included internal and
external rotation, abduction, extension, for-
ward flexion, push-ups, shoulder shrugs, and
shoulder press-ups. The patients were moni-
tored by appointment during rehabilitation
and the exercises were progressed to the third
and final phase of conservative treatment
according to each patient’s clinical presenta-
tion. The goal of the final phase of exercise
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was to return the patient to full participation
in regular daily activities and recreation, but
specific exercises and dosages were not stated.
Pain and function were measured using the
American Shoulder and Elbow Surgeons’
(ASES) questionnaire. Additional outcome
measures included ROM, Constant-Mutley
Score, SF-36, isokinetic shoulder strength,
and patient response. All outcome measures
were recorded prior to initiation of treat-
ment and 6 months after the conclusion of
the conservative treatment. The research-
ers reported significant improvements (p <
0.01) in ROM, ASES score, and Constant-
Murley score at the time of follow up. The
researchers also reported significant gains
to isokinetic shoulder strength (p < 0.01)
in abduction, internal rotation, and exter-
nal rotation measured by the same exam-
iner using a Cybex Norm dynamometer
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at angular velocities of 60°/s and 180°/s.
The significant improvement (p < 0.01) to
ASES score was maintained at a one-year
follow up assessment, but the other object
measures were not repeated at that time.
According to the authors, this was the first
study to employ use of a dynamometer to
measure strength gains rather than manual
muscle testing. The investigators stated that
the choice to employ dynamometers in their
study was purposeful and meant to make
the outcome measure more objective. At
completion of the study, the authors con-
cluded that conservative treatment using
their protocol yielded satisfactory subjective
and objective results in the long term.
Goldberg et al® investigated the long-
term results of nonoperative treatment for
FTRCT. Forty-six patients with a mean
age of 65 were all placed on a HEP to



strengthen and stretch the muscles of the
rotator cuff, deltoid, pectoralis major, and
trapezius. Each patient had confirmation
of the FTRCT by a radiologist using ultra-
sound, MRI, or arthrogram. Patients were
excluded from the study if they had previ-
ous rotator cuff surgery, acromial surgery, or
a Worker’s Compensation claim. Stretching
exercises included forward elevation, exter-
nal rotation, internal rotation, and hori-
zontal adduction. Strengthening consisted
of progressive supine press and rotator cuff
specific exercises. These exercises were dosed
according to patient’s symptoms. Patients
were instructed to add repetitions for each
exercise until they were able to complete
20 repetitions for each exercise prescribed.
The Simple Shoulder Test (SST) and SF-36
were administered at initial evaluation, 6
months after conclusion of treatment, and
at least one year after conclusion of treat-
ment. Immediate results after intervention
were not reported. For the SST, only two
out of the 10 variables were significantly
improved (p < 0.01) at final follow-up
(mean = 2.5 years); patient’s ability to sleep
on the affected side and patient’s ability to
place the hand behind the head. Five of
the 10 SF-36 variables were significantly
improved (p < 0.01) in the same time frame
after conservative treatment when compared
to pretreatment scores. These variables were
comfort, vitality, physical function, general
health, and physical component summary.
Participants in this study reported only
modest long-term outcomes after conserva-
tive treatment of FTRCT. At initial evalua-
tion, patients were administered the SF-36
to assess health related quality of life. Five
of the 8 parameters from the participants’
SE-36 scores were significantly lower (p <
0.01) than age and gender matched controls
indicating that the participants in this study
may have had poor overall general health
prior to treatment initiation. The results of
this investigation gives moderate support for
positive, long term outcomes following con-
servative treatment of FTRCT.

Bokor et al’ retrospectively reviewed the
long-term outcomes of 53 patients who were
treated conservatively for FTRCT. Patients
were included in the study if they had pain
or weakness in the shoulder, FTRCT con-
firmed by arthrogram, and selection of
nonoperative treatment by patient and phy-
sician. Patients who had previously under-
gone surgery to the affected shoulder were
excluded from the study. The protocol for
conservative treatment and the length of
the course of treatment was not reported.

Patients were interviewed or re-examined
at a mean of 7.6 years after the conclusion
of treatment and descriptive statistics were
generated for both initial outcomes and long
term results. Patients were divided into one
of two groups based on the length of time
prior to treatment: those with symptoms
lasting less than 3 months and those with
symptom duration of greater than 6 months.
Pain and function were rated using the ASES
questionnaire. Eighty six percent of patients
who received treatment within 6 months
of symptom onset rated their pain as only
slight. Only 56% of patients who received
treatment after 6 months of symptom dura-
tion rated their pain as slight. A majority
of the participants demonstrated improved
ability to participate in activities of daily
living (ADL) at follow-up. The researchers
concluded that the long term prognosis was
better for conservative treatment of FTRCT
when the treatment was initiated within 6
months of symptoms onset.

Wirth et al' investigated the long term
outcomes of a physician directed, 3 phase,
HEP for FTRCT. Sixty patients with radio-
graphically documented FTRCT partici-
pated in the study. Specific exclusion criteria
were not given. The mean symptoms dura-
tion reported at the time of initial evalua-
tion was 19 months. In the first phase of
treatment, Codman’s pendulum exercises
were initiated followed by passive ROM
movements in the available ranges of for-
ward flexion, abduction, extension, internal
rotation, and external rotation. Pulleys were
employed to increase the passive stretching
movements. Manual therapy in the first
phase of treatment included posterior cap-
sule stretches. Patients were cautioned to
avoid using the affected arm in the painful
range of movement for prolonged amounts
of time and ice and heat were used alter-
nately to reduce pain and inflammation. The
second phase of treatment included exercises
to strengthen the remaining muscles of the
rotator cuff, the deltoid, and the scapular
stabilizing muscles. The treatment program
began with the use of 6 different resistance
levels TheraBand graded from one to 6
pounds in resistance. The patient assumed
a starting position of 90° of elbow flexion
with the shoulder in a neutral position con-
sisting of 0° flexion, abduction, and exter-
nal rotation. From the starting position,
the patient completed 5 repetitions of 5
exercises, 3 times a day. The 5 exercises were
shoulder extension, internal rotation, exter-
nal rotation, abduction, and flexion. Once
the patient was able to complete all 5 exer-
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cises with 6 pounds of TheraBand resistance,
another group of exercises were added. The
second set of exercises included shoulder
press ups, shoulder shrugs, push ups, and
shoulder extension with a pulley. The shoul-
der shrugs were initiated with 10 pounds
of resistance and gradually increased in two
pound increments. The mean time spent in
phase two was 3 months, and patients were
progressed according to clinical presenta-
tion. During the second treatment phase,
patients continued all of the stretching activ-
ities from the first phase of treatment and
they were cautioned to strictly stay within
their pain free ROM. The last phase of
treatment reincorporated normal ADLs for
the patient. During this phase, the patient
transitioned to a maintenance exercise and
stretching program consisting of all previ-
ously prescribed treatment. The research-
ers did not report the exact activities added
during the third phase as they were specific
to the individual patient. Outcome mea-
sures included the ASES questionnaire and
the UCLA end-result criteria. The follow up
period was at least two years. The researchers
reported significant improvement to UCLA
score and the ASES questionnaire, but did
not report the alpha level or analysis method
that was used. The mean pretreatment and
follow up UCLA score was 13.4 and 29.4
points respectively. The ASES question-
naire had improvements to 14 of 15 ADL
measures. The authors concluded that con-
servative treatment for FTRCT is effective
for decreasing pain, increasing strength, and
improving function.

Hawkins and Dunlop'! investigated the
long term outcomes of conservative treat-
ment for FTRCT. Fifty participants with
FTRCT participated in the study and 33
patients participated in the follow up. All
participants had their FTRCT confirmed
by arthrogram. The only reported criterion
was that the patient must live within a rea-
sonable travelling distance due to the large
geographic practicing area for the clinic.
Outcome measures included the ASES
questionnaire and the Constant-Murley
score. Both of these measures were taken at
initial evaluation but only Constant-Murley
score results were repeated at follow up. The
mean follow up time was 3.8 years. Con-
servative treatment lasted for 4 months and
consisted of a HEP that was supervised via
periodic physical therapy appointments.
The 6 exercises included in the HEP were
internal/external rotation, short arc flex-
ion/extension, bilateral scapular retraction,
shoulder abduction with internally rotated
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starting position, long arc flexion/extension,
and diagonal proprioceptive neuromuscular
facilitation (PNF) patterns with weights.
'The participants added one additional exer-
cise weekly until they were performing the
entire protocol by week 6. The patients per-
formed 3 sets of 10 repetitions daily until
the tenth week of treatment. At week 10,
dosage was reduced to 3 times per week.
To analyze the follow up data, the partici-
pants were divided into two groups. Group
I (n=19) consisted of patients satisfied with
conservative treatment and group II (n=14)
consisted of patients dissatisfied with conser-
vative treatment. For group I, comparison of
initial and follow up Constant-Mutley score
showed significant improvement for strength
(p=0.008) and rtotal score (p=0.038).
Patients in group II showed a slight decline
in Constant Murley score from initial (73.4)
and follow up (72.2) but this decline was not
significant. Hawkins and Dunlop concluded
that conservative treatment was effective for
FTRCT in patients who were satisfied with
treatment. A further analysis was completed
to determine the factors that contribute to
patient satisfaction and that information is
included in the discussion.

SYNTHESIS OF RESEARCH
AND RECOMMENDATIONS FOR
TREATMENT
Treatment Protocol for Conservative
Physical Therapy Treatment of FTRCT
All 7 of the studies reviewed suggest that
conservative treatment of FTRCT can result
in satisfactory subjective and objective out-
comes for patients. Additionally, positive
outcomes such as improvements in pain,
ROM, and function may be maintained
for a period of up to 3 years after the end
of the course of treatment.*” Some factors
that may influence the prognosis of long-
term outcomes include the duration of
symptoms prior to treatment,’ initial tissue
quality,® and overall health of the individual
patient.® The most successful physical ther-
apy protocols included in this review were
those that respect the stage of tissue heal-
ing,”'®!" and progressed the patient’s treat-
ment program according to patient response
to treatment.”®*!!" Two of the investiga-
tions that reported positive long term out-
comes divided their conservative treatment
into phases to more specifically address the
factors of tissue healing and irritability of
symptoms.”'® The participants were only
progressed to the next phase of treatment
after they could accomplish a predeter-
mined task without pain or exacerbation of
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symptoms.”'® Establishing a task-oriented
requirement for treatment progression pro-
vides a functional level that patients should
accomplish to demonstrate their readiness to
enter the next phase of treatment.

The following treatment plan is divided
into 3 phases that are meant to reflect the
patient’s stages of healing: the acute stage,
the subacute stage, and the reintegration
stage. Advancement of the patient to the
next treatment phase should be guided by
clinical signs of tissue healing and patient
symptoms rather than strict adherence to
time frames suggested within the program.
In addition, the dosage of therapeutic activ-
ity should be adjusted in response to irrita-
bility of the patients symptoms.®'*!" The
dosages presented here are meant to be a
guideline for clinicians rather than a defini-
tive requirement for rehabilitation and treat-
ment is meant to be patient centered.

Phase 1: Acute Stage of Tissue Healing

During the acute stage of tissue heal-
ing, the patient is likely to have symptoms
of inflammation including hemarthrosis,
pain with rest, and pain that may wake the
patient from a deep sleep.’”!® This phase
of treatment may last 4 to 6 weeks,' but
could be abbreviated or extended accord-
ing to patient response. Within this stage
of treatment, there are several precautions
that should always be observed. Grade 3
joint mobilizations must be postponed
until all inflammation subsides and are usu-
ally reserved for the second and third treat-
ment stages.”'* The patient should limit all
therapeutic exercises to the painfree ROM.
Complex regional pain syndrome (CRPS)
is a serious complication that can arise from
excessive immobilization of the affected
arm." To prevent CRPS, patients should be
advised to keep their distal joint as mobile as
possible and elevate their affected arm if any
edema is observed in the hand.'?

Goals
* Control pain
* Restore full, passive ROM> !
* Restore normal accessory mo-
ti0n5f7,10,11
* Prevent atrophy
* Maintain soft tissue joint integrity”!!

5-11

5-11

Patient education

Patient education should focus on full
explanation of the goals of conservative
treatment and instruction in therapeutic
exercise.’” The patient may be using a splint
or sling to encourage tissue healing and
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relieve pain.® Use of the sling should be
reduced as symptoms improve to avoid loss
of ROM and complications of immobiliza-
tion.'? Patients should also begin posture
education and training.’

Therapeutic exercise

Appropriate therapeutic exercises include
self assisted ROM with the use of a cane in
all available ROM.>#1!" Scapular pinches
are included to address potential postural
deviations and scapulothoracic stabiliza-
tion.”!*!"" Codman’s pendulum exercises are
not included in the acute phase of rehabilita-
tion due to the possible excess tensile forces
to the healing tissues.”® Ball squeezes are
included in all stages of this treatment pro-
tocol as a preventative measure to prevent
secondary complications that can arise from
immobilization.'? The specific therapeutic
exercise prescription including dosage and
frequency is detailed in Table 2. The fre-
quency and intensity of exercises listed in
the table are meant to be an example of how
the exercises could be prescribed.

Manual therapy

Appropriate manual therapy techniques
for this phase are grade 1 and 2 joint distrac-
tion and glides as defined by Maitland.”"
More aggressive manual techniques should
be postponed to later treatment phases.
During this phase decreasing inflammation
of the glenohumeral joint is a priority.

Criteria for progression

It is safe to progress the patient from
phase 1 to phase 2 when full, painless, pas-
sive ROM has been achieved,”!! the patient
has no pain with resisted isometric exer-
cises,*!! and the patient is able to perform
most waist level ADLs without pain.'

Phase 2: Subacute Stage of Tissue
Healing

The subacute stage of tissue healing
is characterized by a decrease in pain and
increase in shoulder passive ROM.”!"' Due to
the increase in resistive therapeutic exercise
included in this treatment phase, patients
may continue to experience some joint
inflammation or edema.!’ Patients com-
monly progress to phase 2 at week 7 and
remain in the subacute phase until week 12
during conservative treatment.'’ The patient
should continue to limit activities to the
painfree ROM. All of the therapeutic exer-
cise and activities should be painfree and any
activity that causes pain should be adapted
or abandoned.”!*!



Table 2. Phase 1: Acute Stage of Tissue Healing

Patient Education

Full explanation of the goals of conservative treatment

Detailed instruction of therapeutic exercise

Explain the purpose of immobilization (if used)

Posture education and training

Therapeutic Exercise Dosage Frequency Starting Position Ending Position
Passive joint distraction and mobilization Grade 1& 2 3x weekly
Passive assist ROM with cane 15 reps 3-4x daily
all ranges

Table slides within painless range 15 reps 3x daily
Scapular pinches 10 reps 1x daily
20s hold

Ball squeezes with affected hand 20 reps 1x hourly

Goals
* Modify faulty joint mechanics”'
e Strengthen the remaining muscles of
the rotator cuffP1%!!

o Strengthen the scapular stabilizing
5,7,10,11

should be performed within the full ROM,
which should now be restored and pain-
free. Codman’s pendulum exercises may be
initiated at this stage of treatment.”! Iso-
tonic exercises are emphasized in this stage
muscles of treatment and performed in all avail-

able ranges of glenohumeral movement to

Patient education

Patient education should continue to
focus on posture training and detailed expla-
nations of therapeutic exercise prescription.’

Therapeutic exercises
Stretching and strengthening exercises

improve strength and stability.>'*!! Resisted
shoulder flexion, abduction, and external
rotation are all examples of appropriate exer-
cises for this phase. Scapular pinches con-
tinue in this stage to encourage and enhance
appropriate scapulothoracic motion and sta-
bility.>”1%!" Active wall clock exercises may
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be included to encourage internal and exter-
nal rotation at the glenohumeral joint.>*!*!!
Therapeutic exercises and manual therapy
techniques employed in this treatment phase
are detailed in Table 3. The frequency and
intensity of exercises listed in Table 3 is pre-
sented as one example of how the exercises

could be prescribed.

Manual therapy

Within the second phase of treatment,
joint mobilizations provided by the physical
therapist can now be performed at grade II1
if needed.”!® During this phase inflamma-
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tion of the glenohumeral joint has resolved.
Grade III joint mobilizations are appropriate
during this phase to address any arthrokine-
matic deficiencies and improve osteokine-
matic motion providing they do not cause
pain.

Criteria for progression

None of the studies specified parameters
for progressing the patient to the third and
final phase of treatment. The third phase of
treatment is usually tailored to the patient’s
individual ADLs and the criteria for progres-
sion should be determined by the patients
prior level of function and individual physi-
cal therapy goals."!

Phase 3: Reintegration to Regular
Activities

At the beginning of the reintegration
phase, patients should have reduced pain,
increased passive ROM, increased active
ROM, and increased strength.>”!! Patients
commonly enter this treatment phase at
week 12, but progression should be deter-
mined by individual patient’s progress.'® In
phase 3, the patient should be progressing
to more independence, however, the super-
vising physical therapist should continue to
monitor the patient for increased pain or
irritability as a wide range of exercises may
be added to the treatment protocol during
this phase.'”” New therapeutic activities
with combined motions may provoke joint
inflammation or edema.'!

Goals
* Modify faulty joint mechanics”'
e Strengthen the remaining muscles of
the rotator cufP'*!!
o Strengthen the scapular stabilizing
muscles®>”10-11
* Reintegrate normal hobbies and

activities”!!

Patient education

Patient education will continue to focus
on posture training and detailed explana-
tion of exercise prescription.’ Instruction
for good body mechanics with specific daily
activities required by the individual patient’s

life should be included in phase 3.

Therapeutic exercise

During this phase, the clinician should
begin to incorporate more functional
demands into the therapeutic exercise pro-
tocol in order to facilitate the return to
regular sports and activities.” In addition
to exercises that mimic the patienc’s ADLs,
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this phase of therapy may still include Cod-
man’s pendulum exercises performed with
hand weights.”"® TheraBand exercises may
be included for scapular retraction and
combined motions."" Proprioceptive neu-
romuscular facilitation (PNF) patterns of
D1 and D2 performed with pulleys are also
added during this stage.!! Closed chain exer-
cises may be incorporated with the affected
extremity using a wobble board while
assuming a quadruped position to improve
proprioception.” The specific therapeutic
exercise prescription including dosage and
frequency is detailed in Table 4.

Manual therapy

Joint mobilizations provided by the
physical therapist can be performed at grade
HI if indicated.”'® These joint mobilizations
will continue to address arthrokinematic
deficiencies and improve osteokinematic
motion as needed.

Criteria for discharge

As patients regain their normal level
of function, there is a natural tendency to
discontinue rehabilitation exercise.® It is
imperative to encourage the patient to con-
tinue an independent exercise program to
maintain positive outcomes.®'* Prior to dis-
charge, patients should be cautioned that
complete discontinuation of exercise will
likely result in a return of their symptoms.®!

DISCUSSION

The conservative treatment protocol
outlined within the previous section reflects
the evidence found in the review of litera-
ture conducted in December 2011. The evi-
dence found during this review also revealed
3 unexpected factors that may influence
patient outcomes following conservative
treatment of FTRCT. These influencing fac-
tors were patient satisfaction, delay of inter-
vention, and patient selection.

Hawkins and Dunlop'! investigated the
relationship between patient satisfaction and
outcome measures following conservative
treatment of FTRCT. Patient satisfaction
was positively correlated with self-reported
outcome measures such as improved pain
scores and improved patient report of func-
tional use of the affected extremity. Func-
tional use of the upper extremity was defined
as the ability to carry a 10 to 15 pound
weight with full elbow extension and the
ability to eat using a utensil. Patient satis-
faction was not correlated with more objec-
tive measures of treatment outcomes such
as increased rotator cuff muscle strength or
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increased active ROM. Of the 33 patients
in the study, 14 patients reported dissatis-
faction with conservative treatment at the
time of their follow-up. The time period
for follow-up was not standard between
patients. The mean time period for follow-
up was 3.8 years posttreatment. Twelve of
the 14 patients who were dissatisfied opted
for a surgical intervention following con-
servative treatment. This study highlights
the notion that even the best treatment
protocol can be affected by a patient’s per-
ception of treatment effectiveness. Physical
therapists should strongly consider monitor-
ing and documenting patient satisfaction
throughout the treatment cycle as it has the
potential to affect overall patient outcome.
Treating physical therapists might also con-
sider regularly communicating improve-
ments to patients and relating them to the
functional goals of the patients. Improve-
ments in functional goals may have more
meaning to patients than more traditional
outcome measures such as increased ROM
or strength.

The second factor that may influence
patient outcomes is length of time prior
to intervention. Ioti and Tabata® identified
symptom duration prior to treatment onset
as a predictor of outcome of conservative
treatment of FTRCT. Significant improve-
ments in pain, ROM, and function were
found if patients received treatment within
one year of symptom onset (p < 0.01). The
researchers stated that longer delays prior to
conservative treatment should be avoided
and are associated with poorer outcomes. In
addition, the appearance of fatty infiltration
in torn rotator cuff tendons has been docu-
mented to occur an average of 3 years after
the onset of symptoms.'* The correlation
between length of symptoms, poorer out-
comes, and reduced tissue quality highlights
the need for early screening, intervention,
and prevention protocols for FTRCT.

The third factor that may affect patient
outcome is patient selection. Appropriate
patient selection models can be quite nebu-
lous. The American Academy of Orthope-
dic Surgeons' (AAOS) clinical guidelines
illustrate the difficulty in synthesizing the
evidence to support clinical decision making
in the treatment of RCT." Of the 31 guide-
lines approved in 2010, 19 were determined
to lack supporting evidence. The remain-
ing 12 guidelines ranged from moderately
supported by existing research to being
supported by expert clinical opinion. For
patients with chronic symptoms, nonsurgi-
cal treatment of FTRCT remains the most



Table 3. Phase 2: Subacute Stage of Tissue Healing

Patient Education

Detailed instruction of therapeutic exercise

Posture education and training

Therapeutic Exercise Dosage Frequency Starting Position Ending Position
Passive joint distraction and mobilization Grade 3 3x weekly
Weighted pendulum exercises 15 reps 3-4x daily
all ranges
Passive assist ROM with cane 15 reps 3x daily
Glenohumeral isometric strengthening 15 reps 3x daily
all ranges
Scapular pinches 10 reps 1x daily
20s hold
Wall clock exercises 15 reps 2x daily
Ball squeezes with affected hand 20 reps 3x daily
228 Orthopaedic Practice Vol. 25;4:13




Table 4. Phase 3: Reintegration to Regular Activities

Patient Education

Detailed instruction of therapeutic exercise

Posture education and training

Therapeutic Exercise Dosage Frequency Starting Position Ending Position
Weighted pendulum exercises 15 reps 3-4x daily
all ranges

Passive assist ROM with cane 15 reps 3-4x daily
all ranges

Scapular retraction with TheraBand 10 reps 3x weekly
5s hold

Combined motions with Thera-Band 10 reps 3x weekly
5s hold

PNF with pulley 10 reps 3x weekly
(D1 & D2)

Quadruped with wobble board 5 reps 3x weekly
10s hold

Towel stretch 5 reps 2x daily
30s hold

Ball squeezes with affected hand 20 reps 3x daily
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common first step in treatment and surgery
is reserved for appropriate candidates when
conservative treatment fails.” Frequently,
the decision to intervene surgically depends
on the patient’s prior level of function, daily
physical demands, age, results of conserva-
tive treatment, and patient choice.” Often
times these factors are used to rule out
individuals that will not be good surgical
candidates. Goldberg et al® included an ad
hoc analysis to determine which patients
included in their study were most likely to
have favorable or unfavorable outcomes fol-
lowing conservative treatment for FTRCT.
They found that patients with positive out-
comes were more likely to have a FTRCT to
their dominant extremity (p = 0.02). Patients
presenting with lower functional scores such
as a lower SST score (p = 0.05) or difficulty
tucking their shirt behind their back (p =
0.04) were more likely to have success with
conservative treatment. The researchers also
investigated which patients were least likely
to have a favorable outcome. Patients with
lower social scores on the SF-36 were more
likely not to improve with nonsurgical treat-
ment (p = 0.03). The evidence within the
investigation performed by Goldberg et al®
can be helpful to inform decision making
regarding patient selection for conservative
treatment, but should not be considered
absolute predictors of patient success.

CONCLUSION

Under the best circumstances, optimal
treatment of FTRCT is complex. There
are many factors outside of the control
of the treating physical therapist that can
negatively impact a patient’s prognosis and
outcome. While there is not conclusive evi-
dence to advocate for conservative treatment
over surgical intervention, there is evidence
that suggests that a thoughtful, conserva-
tive physical therapy program can yield
functional improvements for patients in the
short and long term. Physical therapy is the
most likely first choice of treatment in cases
of FTRCT. Developing treatment protocols
such as the program presented here can be
very useful for clinicians and serve as a place
to begin when planning patient care.

Patients with a FTRCT are more likely
to be over the age of 60 and may likely have
co-morbidities that keep them from being
good surgical candidates. Increasing age
has been shown to negatively impact sur-
gical outcomes in rotator cuff repairs.'® In
patients for whom surgery is not an option,
a thoughtful, conservative physical therapy
program may be able to significantly improve

the patients' level of function and enrich
their lives.>'*!"" Additionally, candidates for
surgery are likely to have an interval of delay
from the onset of symptoms to the surgi-
cal intervention. The delay interval prior to
surgery provides an opportunity to initiate
conservative treatment even if it is delivered
on a trial basis. Physical therapy interven-
tions that are patient centered and respect
the stages of tissue healing can improve
a patients function by decreasing pain,
increasing ROM, and increasing muscular
strength. > If these outcomes are achieved
prior to a surgical intervention, the need for
surgery may be negated and all possible sur-
gical complications avoided. In conclusion,
conservative physical therapy compares
favorably to other treatment approaches and
should be considered the logical first choice
for treatment of FTRCT.
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Sacroiliac Joint Pain Diagnosis:
The Past and the Future

‘ Andrew Tomas, DPT, MEng'
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ABSTRACT

The sacroiliac joints (SIJ) have been iden-
tified as potential sources of low back pain.
The primary intent of this commentary is to
review the current understanding of diag-
nosing pain originating from the SIJ in a
clinical setting. A brief history of the SIJ is
presented to show the progression of knowl-
edge over time, focusing on the last 20 years.
Different types of diagnostic tests and their
value in making a diagnosis are discussed.
This review covers the use of pain provoca-
tion tests to identify a subgroup of patients
that are more likely to have SIJ pain. Using
a clinical prediction rule, it is possible to
screen and provide more appropriate care to
these patients based on the clinical findings,
improve their outcomes, and avoid unneces-
sary invasive surgical interventions.

Key Words: low back pain, physical
examination, physical therapy

INTRODUCTION

Intervertebral disks, facet joints, and
the sacroiliac joints have been identified
as potential sources of low back pain. Pain
in the sacroiliac joint (SIJ) can have many
causes including inflammatory conditions
leading to sacroiliitis and ankylosis, osteo-
arthritis, trauma, posttraumatic arthrits,
infection, tumor, iatrogenic conditions, met-
abolic disorder, and SIJ joint dysfunction.!

Although there is no accepted gold stan-
dard for the diagnosis of pain stemming
from the SIJ (or from intervertebral discs
and facet joints for that matter), the current
reference standard is fluoroscopically guided,
contrast enhanced, intraarticular anesthetic
blocks.?? Using controlled comparative local
anesthetic blocks, the SIJ has been identified
in 10% to 27% of patients with low back
pain as a source of their primary pain.*®
Unfortunately, these diagnostic interven-
tions are invasive and costly, and therefore
not necessarily ideal for clinical use.

The diagnostic accuracy has also been
questioned, with the effects of blocks being
identical in only 60% of cases when per-
formed consecutively.” When performing
blocks, the extraarticular sources of SIJ liga-
mentous pain are not identified since only

the internal SIJ structures are anaesthetized
during the procedure.® In a recent systematic
review by Rupert et al,” diagnostic accuracy
of SIJ injections was indicated as level 1I-2
(well-designed cohort or case-control stud-
ies, preferably from more than one center or
research group) on a modified U.S. Preven-
tive Services Task Force rating.

As there is no gold standard, any valid-
ity of tests for SIJ pain could be question-
able and should be regarded with caution.
It is important to keep this in mind as this
paper discusses the history of SIJ pain and
current evidence of diagnosing SIJ pain in
a clinical physical therapy setting, since the
blocks are regarded as the current reference
standard to which other diagnostic criteria
are compared.

A BRIEF HISTORY OF THE SIJ

There has been interest in the SIJ for
many years. Many published papers that
make reference to Lynch,'” whose research on
“The Pelvic Articulations During Pregnancy,
Labor, and the Puerperium — An X-ray
Study” was published in 1920. Lynch makes
reference to Hippocratic doctrine (fifth
century B.C.) and noted a “woman’s pelvis
separated in her first labor and remained
so thereafter.” No reference was provided
by Lynch to substantiate this Hippocrates
doctrine. Lynch also references Le Gallois, !
who was researching female guinea pigs in
1812, and demonstrated that the pelvis was
only half the size of the fetal head, and that
parturition could only occur if the size of the
pelvis increased. Other ‘older’ references to
the SIJ include Dimmerbroch'? from 1689
that refers to some form of mobility in the
SIJ in subjects who are not pregnant. At any
rate, interest in the joint has been around for
quite some time.

In the early 20th century, the SIJ was an
accepted source of low back pain. In 1905,
Goldthwait and Osgood" published a paper
that identified the SIJ as a source of low back
and leg pain. In another paper by Yeoman,'
published in 1928, SIJ arthritis is identified
as the cause of 36% of all ischialgia.

'The era of the disk was unleashed in 1934,
when Mixter and Bar,” in their landmark
paper, claimed that ischialgia is due to the
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rupture of the intervertebral disk and that
disk disruption can cause impingement on
the local nerve root resulting in distal pain.
Pain stemming from the SIJ was further
disregarded, when Platt’®” and Ghorm-
ley,'® in 1948 and 1951 respectively denied
all mobility of the SIJ and contended that
low back pain cannot result from SIJ dys-
function. The era of the disk continued well
towards the end of the 20th century.

The 1980s and 1990s saw a shift away
from the disk and the SIJ made a ‘come-
back, returning as a credible cause of pain.
Advances in technology allowed some
thought-provoking research to progress
knowledge. In 1989, Sturesson et al'® began
his assault on the SIJ, using radiostereomet-
ric analysis of pelvic motion and embedded
metal (tantalum) balls into various locations
in the pelvis of subjects. The movement of
the SIJ is measured 3-dimensionally at a
mean of 2.5° (0.8 — 3.9) rotation and 0.7
mm (0.1 -1.6) translation, with no signifi-
cant difference in motion between symp-
tomatic and asymptomatic subjects.””
This is supported by Jacob and Kissling**
who found 1.7° of rotation and 0.7 mm
of translation using a similar technique. It
is therefore not surprising, with the motion
of the SIJ being found to be so small, that
Platt'®"” and Ghormley'® were not able to
identify any movement in the SIJ given the
limited technology available in the 1940s.
The reference standard of fluoroscopically
guided, contrast enhanced, intraarticular
anesthetic blocks was developed throughout
the 1990s, but noninvasive diagnosis of SIJ
pain remained elusive.>>

ANATOMY OF THE SIJ

The SIJ is in part synovial (25% of its
surface) and in part syndesmosis. It is a “C”
or ear shaped diarthrodial joint, with the
caudal part consisting of the articular sur-
face and the upper dorsal portion contain-
ing interosseous ligaments® (Figure 1). It
is covered anteriorly with articular cartilage
on the sacral side that is concave, and with
fibrocartilage on the iliac side that is convex
and also has small ridges on its surface.”

The morphology varies in size, shape,
and contour from side to side, and between
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Interosseous
sacroiliac ligaments

Figure 1. Cross section through second sacral segment. The very thick posterior
interosseous sacroiliac ligaments and articular surface are noted. Image was adapted

from the public domain.

individuals and changes with aging.”* The
surface of the SIJ is flac until puberty, with
bony ridges developing by the age of 30 and
becoming more pronounced in the iliac
cartilage.”” With aging, the synovial surface
erodes and the synovial cleft becomes nar-
rower; | mm to 2 mm in individuals aged
50 to 70 and 0 mm to 1 mm in individuals
over the age of 70. The motion of the SIJ
progressively decreases with aging in men
between 40 and 50 and in women over the
age of 50.7%

Ligaments affect the stability of the SIJ.
These include the iliolumbar, sacrotuber-
ous, and sacrospinous ligaments, as well as
the interosseous ligament. The interosseous
ligament forms the posterior border of the
SIJ and has been described as the strongest
ligament in the human body.?>*” The gluteus
maximus and medius muscles blend with the
anterior and posterior SIJ ligaments through
fibrous expansions. The muscles that cross
the joint can also have an effect on the joints
stability through their contraction, creating
shear and compressive forces (force closure)
through the SIJ.

The SIJ has a varied innervation. The
synovial capsule has unmyelinated free nerve
endings; the posterior aspect of the joint
receives innervation from L3-S3 and the
anterior aspect from L2-S2. The posterior
ligaments receive innervation from the lat-
eral branches of the posterior primary rami
of L4-S1 and anterior rami of L.2-S1.!
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NONINVASIVE DIAGNOSTIC SIJ
TESTS

The main types of noninvasive diagnos-
tic tests for SIJ related pain that have been
explored have included:

* position palpation tests to evaluate
the position of the pelvic bones rela-
tive to each other,”

* movement tests to evaluate the mo-
tion of the pelvic bones relative to
each other,®?

* tenderness tests of various structures
that indicate SIJ involvement (ie, the
iliopsoas, sacral sulcus),*

* location of pain using pain maps,

* subjective medical history such as
aggravating and easing factors, and

* pain provocation tests that place vari-
ous stresses on the joint.”?'33

Position palpation and movement tests
Sturesson et al'*% state that because SIJ
motion is small, it is highly implausible to
detect either motion or position by palpa-
tion and movement testing. This has been
confirmed by the lack of inter-examiner reli-
ability and specificity when performing these
types of tests***° (Table 1). The research by
Sturesson et al? also questions the validity
and relevance of these tests as there was no
difference in magnitude of motion between
symptomatic and asymptomatic subjects.

Subjective Medical History and
Tenderness Tests

No subjective medical history, such as
aggravating and/or relieving factors (ie, walk-
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ing, sitting, lying down, coughing/sneezing,
bowel movements, high heels/boots, and
job activities), and tenderness and palpation
tests have been identified as being of value
to diagnose SIJ pain compared to anesthetic
blocks.** Radiating pain into the groin was
shown to be a discriminating feature of SIJ
pain in a study by Schwarzer et al,’ but this
has not been reproduced in injection studies
since.

Pain Maps

A retrospective review of 156 patients by
Depalma et al,”” who underwent discogra-
phy, facet joint blocks, and SIJ joint blocks,
found that the likelihood of SIJ or facet
joint pain is increased if the location of low
back pain is isolated para-midline (positive
likelihood ratio for SIJ 1.24 [95% CI 1.02,
1.42]), and mildly reduces the likelihood of
internal disk disruption. A study by Jung
et al*® evaluating pain distribution pattern
assessment found only a 46% correlation
of SIJ pain to anesthetic blocks using ‘pain
distribution pattern templates.” Fortin et
al,*% in his two-part injection study, used
volunteers and symptomatic patients to map
out a consistent area of radiating pain from
the SIJ, vertical 3 cm by 10 cm in size just
inferior to the posterior superior iliac spine.
van der Wurff et al*! found that this ‘Fortin’
area was discriminative when using intensity
mapping only and therefore, not useful for
diagnostic purposes.

In the study by Dreyfuss et al,* pain from
the SIJ did not commonly refer above the
spinous process of L5. Otherwise, the pain
referral pattern of the SIJ could not be dif-
ferentiated from that of other structures that
may cause low back pain, with and without
referral down the leg(s), eg, the zygapophy-
seal joints,”? the intervertebral disks,” and
extraarticular ligaments.*

Due to the variability of the SIJ pain pat-
tern and the overlap with pain referred from
other structures, it does not appear that pain
mapping is a valid method of diagnosing
pain from the SIJ.%% This is likely due to
the complexity of the innervations, scleroto-
mal pain referral, other structures adjoining
the joint that may be affected, and possibly
as the result of the location of injury within

the SIJ itself.*

Pain Provocation Tests

These tests aim to generate stress to
various aspects of the SIJ to reproduce or
aggravate the patient’s pain. The pain provo-
cation tests have shown poor results when
performed individually, lacking correla-



tion with anesthetic blocks as a diagnostic
tool.>#324047 Three positive SIJ provocation
tests were shown to be a reliable indicator
of symptomatic SIJ when compared to fluo-
roscopically guided double local anesthetic
blocks in independent studies,?“**” result-
ing in similar results, with a sensitivity of
0.94%2 and 0.85% and specificity of 0.78%
and 0.79,7 respectively. Comparison of the
diagnostic accuracy of both of the studies is
shown in Table 2.

The diagnostic accuracy (Figure 2) of
the study by Laslett et al* is improved by
eliminating potential false positives that
can result from discogenic pain. By using
repeated movement testing that results in
centralization of pain,®** and eliminat-
ing those patients from the calculation, the
sensitivity is 0.91 (95% CI 0.62, 0.98) and
specificity 0.83 (95% CI 0.68, 0.96), the
positive likelihood ratio 6.97 (95% CI 2.39,
20), and the negative likelihood ratio 0.10
(95% CI 0.02, 0.68)"! (Figure 3).

In the recent systematic review by Rupert
et al,” SIJ pain provocation tests, interpreted
in combination with 3 or more positive

tests, were graded at a level of 1I-3 (evidence
obtained from multiple time series with or
without the intervention), on a modified
U.S. Preventive Services Task Force rating.
Laslett et al* suggested that adequate
sensitivity and specificity of 0.88 and 0.78
respectively, can be achieved using a clinical
prediction rule involving two positive tests
of distraction, thigh thrust, compression,
and sacral thrust. The diagnostic process
begins with the two tests that have the high-
est positive predictive value and specificity
(distraction test) and negative predictive
value and sensitivity (thigh thrust) (Table 3)
for identifying SIJ pathology. If the distrac-
tion test and thigh thrust are both positive
for creating familiar pain at the SIJ, further
tests are not indicated. If one of these tests
is negative, then the sacral thrust test is per-
formed and if it results in reproduction of the
patient’s pain, then SIJ pathology is likely. If
the sacral test does not create familiar pain,
then the compression test is performed. If
the compression test causes familiar pain at
the SIJ, then the SIJ pathology is likely to be
present. The SIJ pathology is identified by

Table 1. Intertester Reliability of Palpation Sacroiliac Joint Function Tests*

Palpation Test

Intertester Agreement (%)

Palpation of iliac crest levels in standing
Palpation of iliac crest levels in sitting
Palpation of PSIS levels in standing
Palpation of PSIS levels in sitting
Palpation of ASIS levels in standing
Palpation of ASIS levels in sitting
Standing Gillet test

Standing flexion test

Sitting flexion test

Supine long sitting test

Prone knee flexion test

35.29
41.18
35.29
35.29
37.50
43.75
46.67
43.75
50.00
40.00
23.53

Table 2. Comparison of Laslett et al® and Van Der Wurff et al*’ Findings (3 Or More

Positive Provocation SIJ Tests)

3 or More Positive Provocation Tests

Laslett et al

van der WurfF et al

Sensitivity 0.94 (95% CI1 0.72, 0.99)
Specificity 0.78 (95% CI 0.61, 0.89)
Positive LR 4.16 (95% CI 2.10, 8.21)
Negative LR 0.12 (95% CI 0.02, 0.76)

0.85 (95% CI10.72, 0.99)
0.79 (95% CI 0.65, 0.93)
4.02 (95% CI 2.04, 7.89)
0.19 (95% CI0.07, 0.47)

tests.

Notes: Tests included the distraction, compression, thigh thrust, Gaenslen’s test, sacral thrust, and Patrick’s

Abbreviations: LR, likelihood ratio; 95% CI, 95% confidence interval
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two or motre positive tests, with a sensitiv-
ity of 0.88 (95% CI 0.64, 0.97), specificity
of 0.78 (95% CI 0.61, 0.89), positive likeli-
hood ratio of 4.00 (95% CI 2.13, 8.08), and
negative likelihood ratio of 0.16 (95% CI
0.04, 0.47). The absence of any positive pro-
vocative tests indicates no SIJ pathology and
if only one test is positive, then SIJ pathol-
ogy is considered unlikely to be present. This
can be described by a diagnostic algorithm,
as shown in Figure 4.

DISCUSSION

How relevant is it to be able to iden-
tify the source of a patient’s low back pain
as stemming from the SIJ rather than from
another structure in the lumbar spine? How
may this impact the selection of treatment
that these patients should be receiving?

Further research is needed to compare
different treatment techniques on subjects
with the SIJ being identified as the source of
pain, using either diagnostic SIJ injections or
provocation tests, and assessing their effec-
tiveness. It has been shown that stabilization
and strengthening exercises may be of ben-
efit for treatment of pregnancy-related pelvic
girdle pain, inferring the possibility that the
SIJ may be responsive to such treatment.’>*

Lumbar multifidus atrophy has been
shown to be associated with low back pain
and recurrent low back pain. This appears
to be due to inhibitory reflex inhibition of
the multifidus that begins with pain in the
spine, either due to injury®*> or artificially
induced.*® Specific treatment aimed at restor-
ing normal activation and size of lumbar
multifidus has been shown to decrease the
recurrence of low back pain. The close rela-
tionship between lumbar spine and the SIJ,
with one being able to effect the other, has
been shown by changes in forces across the
SIJ from the results of SIJ blocks®” and fol-
lowing lumbar fusion.”® Further research is
necessary to establish the relationship and
interaction of the SIJ and lumbar spine,
between subjects with pain from either or
both areas.

Core stabilization exercises have been
shown to be of benefit for pelvic girdle pain
in postpartum women, using a lumbar sta-
bilization program.>>*® The studies did not
use diagnostic SIJ injections and only one
provocation test to screen for SIJ pain. The
provocation test used was the thigh thrust,
in combination with palpation tests, Tren-
delenburg and Active Straight Leg Raising
tests. Using the values of Laslett et al,>* the
thigh thrust is most effective in ruling out

(SnOut) SIJ pathology, with the highest sen-
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Figure 2. Diagnostic accuracy of sacroiliac joint provocation test compared to
intraarticular anesthetic blocks including all subjects.*
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Figure 3. Diagnostic accuracy of sacroiliac joint provocation test compared to
intraarticular anesthetic blocks excluding subjects who tested positive to the repeated

movement testing. ¢

sitivity (0.88) and lowest negative predictive
value (0.18) of the provocation tests (Table
3). Therefore it is questionable that subjects
were correctly identified for the interven-
tion groups in this study. The specific sta-
bilizing exercise group that benefited from
the intervention was treated with a program
that targeted the transversus abdominis,
lumbar multifidus, gluteus maximus, latissi-
mus dorsi, and internal and external oblique
muscles. This type of program would be
nearly identical to a program addressing
lumbar pathology, with identified deficits in
multifidus cross-sectional area and transver-
sus activation.

It is not known if exercises aimed at
only strengthening muscles such as glu-
teus maximus and medius muscles, that
blend with the anterior and posterior SIJ
ligaments through fibrous expansions, and
then potentially have a direct effect on SIJ
stability, might be of greater benefit. Similar
to the relationship of the multifidus to the

Orthopaedic Practice Vol. 25;4:13

lumbar spine, muscles that cross the SIJ can
create shear and compressive forces through
the SIJ and result in improved motor con-
trol of the neutral zone. The neutral zone is
the point in spinal range of motion, during
which the movement occurs against mini-
mal internal resistance.”® Muscles and motor
control are required to create stability and
prevent abnormal movement. Studies have
shown that low back pain results in motor
control restructuring,®¢! although no study
has demonstrated that this can be reset/
normalized through stabilization exercise.
Further research is required to investigate
the most effective treatment for normaliz-
ing altered motor control in SIJ-related low
back pain specifically associated with motor
control impairments and altered motor con-
trol strategies that develop to increase force
closure through the joint and pelvis.®* Given
our limited treatment time with patients, do
the additional exercises involving the trans-
versus abdominis, lumbar multifidus, latissi-
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mus dorsi, and internal and external oblique,
add any value to improving the treatment
outcomes for subjects with SIJ pain?

A clinical prediction rule by Hicks et al,*
for determining patients who would likely
respond positively to stabilization exercise
found that the most important variables were
age (younger than 40 years old), straight-leg
raise (average greater than 91°), prone insta-
bility test (positive), and aberrant motions
(instability catch, Gower’s sign, reversal of
lumbo-sacral rhythm). With 3 or more pres-
ent, the positive likelihood ratio was of 4.0
(95% CI: 1.6, 10.0). Further research is
needed to identify whether patients with SIJ
pain are encompassed within the criteria of
existing clinical prediction rules, or whether
they should be classified as a separate and
distinct subgroup. If SIJ pain is found to be
a discrete subgroup, treatment approaches
can be refined to treat these specific patients,
resulting in improved treatment outcomes.
In the interim, one approach would be to
use the low back pain clinical prediction rule
and incorporate SIJ pain provocation test-
ing. Use of an impairment-based approach
in conjunction with the clinical prediction
rule may also be of benefit. More research is
needed in this regard.

With some low back pain patients fail-
ing to respond to physical therapy interven-
tions, it seems that to accurately identify the
SIJ as a source of pain may be important
to establish and guide a patient’s treatment
plan and lead to improved long-term out-
comes. Nonphysical therapy interventions
for SIJ pain include corticosteroid/anes-
thetic’” and phenol nerve block injections,*
prolotherapy,® radiofrequency neurotomy,’
and fusion.® Fusion may be considered in
patients with SIJ pain that have failed all
other interventions, resulting in a decrease in
pain and improved function.®® Unnecessary
invasive lumbar surgery and interventions
may also be prevented with correct identifi-
cation of the SIJ as the source of pain.

SUMMARY/CONCLUSION

The SIJ is a significant source of pain for
patients referred to physical therapy clinics
for treatment. From the current evidence,
pain provocation tests can be used as a clini-
cal prediction rule to identify patients who
are likely to have pain originating from the
SIJ. This can be accomplished using a com-
posite of 3 positive SIJ provocative tests with
the highest positive predictive values and
positive likelihood ratios. A diagnostic algo-
rithm can also be used that quickly identifies
the likelihood of SIJ pathology in the pres-



Table 3. Positive Predictive Value and Negative Predictive Value of Selected SIJ

Provocation Tests*

SIJ Provocation Test PPV

NPV

0.60 (95% CI 0.36, 0.80)
0.58 (95% CI 0.39, 0.76)
0.56 (95% CI 0.34, 0.75)
0.52 (95% CI1 0.32, 0.72)

Distraction
Thigh thrust
Sacral thrust

Compression

0.81 (95% CI 0.65, 0.91)
0.92 (95% CI 0.74, 0.98)
0.80 (95% CI0.63, 0.91)
0.82 (95% CI 0.63, 0.92)

Abbreviations: PPV, positive predictive value; NPV, negative predictive value; 95% CI, 95% confidence interval

Perform Thigh Thrust
and Distraction Tests

v

(+)Thigh Thrust & (+) Distraction
Diagnosis of Symptomatic SIJ

One or none (+) Tests
Perform Sacral Thrust Test

v

Two (+) Tests
Diagnosis of Symptomatic SIJ

(-) Sacral Thrust Test
Perform Compression Test

v

Vi

Two (+) Tests (-) Compression Test
Diagnosis of Symptomatic SIJ Symptomatic SIJ Unlikely
\ J
J/ \
SWJ ruled out
if all test Negative
\ J

Abbreviations: (+), positive test; (-), negative test; SIJ, sacroiliac joint

Figure 4. Diagnostic algorithm for diagnosis of sacroiliac joint pain using 4 sacroiliac
joint provocation tests: distraction, thigh thrust, compression, and sacral thrust.>

ence of two positive SIJ tests. As there is no
gold standard for comparison, the results
should be interpreted with caution.

Provocation tests such as the distraction
(Figure 5), thigh thrust (Figure 6), Gaenslen
(Figure 7), compression (Figure 8), and
sacral thrust (Figure 9) are quick and easy
to perform, and only require minimal train-
ing to perform them correctly. They are
explained fully in detail in the text by Kok-
meyer and Laslett.*%

The SIJ pain provocation tests can be
used in conjunction with current exist-
ing low back pain clinical prediction rules
to screen patients for treatment that may
be more appropriate for them.®*”> Further
research is required to investigate the most
effective physical therapy management for
the subgroup of patients with pain pre-
sumed to be originating from the SIJ.
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side in example).
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leg is lowered into hip extension creating torsion through the

sacroiliac joint, in example above resulting in posterior rotation
of right and anterior rotation of left sacroiliac joint.
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Figure 8. Compression provocation sacroiliac joint test. Notes:
with hips in 45° flexion, pressure is applied vertically through
the anterior edge of the iliac crest, resulting in compression of
both sacroiliac joints.

Figure 9. Sacral thrust provocation sacroiliac joint test. Notes:
pressure applied to the midline vertically through the apex of
the curve of the sacrum, resulting in posterior shearing with

sacrum nutated.
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ABSTRACT

Background and Purpose: Approxi-
mately 45% of rotator cuff (RC) repairs per-
formed in the 70- to 79-year-old age group
fail. With the altered shoulder mechanics
associated with rotator cuff dysfunction,
other pathologies develop, and lifestyle
modifications are necessary. Exercise can be
efficacious in treating these patients; how-
ever, there is no agreement as to the type
or dosage to attain optimal outcomes. The
purpose of this case report is to describe the
use of a modified periodized closed chain
(CC) upper extremity exercise program
to improve the strength and function of a
74-year-old female who underwent two
failed RC repairs. Findings: On examina-
tion the patients MRI findings showed
surgical failure of the RC repair, joint degen-
eration, and an overall poor quality of the
remaining RC tissue. This being the case,
another surgical repair was not warranted.
Clinical examination confirmed the MRI
diagnosis. The patients Western Ontario
Rotator Cuff (WORC) score was 980/2100
(2100 = max disability) at the initial exam.
Methods: A combined supervised and inde-
pendent 3-phased upper extremity CC and
tendon adaptation exercise program were
used to treat this patient over an 18-month
period. The literature provided support for
this treatment duration and method. A new
exercise machine was developed to allow
the appropriate load and volume for all
closed chain exercises. Clinical Relevance
of the Method: Outcomes evaluated at 18
months demonstrated clinically meaning-
ful improvement in the WORC measure
and increased upper extremity strength. As a
result, the patient was able to return to rec-
reational tennis. Closed chain (CC) upper
extremity motion is theorized to improve
shoulder joint stability during exercise, and
therefore decrease stress on the remaining
RC tissue. This may prevent tear progres-

sion, improve joint arthrokinematics, and
thus decrease shoulder joint degeneration
over time as shoulder function is restored.
Conclusion: Failed RC repairs often lead
to poor functional outcomes. Research has
demonstrated that exercise can improve
these outcomes, but there is no agree-
ment as to optimal type or dose. Treating
the patient with this new periodized CC
model improved her functional outcomes
and allowed for a return to recreational
sport. With few options available for these
patients, this model provides a new method
to improve functional outcomes for patients
with RC tears.

Key Words: isometric exercise, body
weight off loading, supraspinatus activity,
tendon, collagen, joint compression

INTRODUCTION

Shoulder pain disorders are the second
most common musculoskeletal disorders for
which the general population seeks medical
attention. Rotator cuff (RC) problems are
the most frequent cause of shoulder pain
and dysfunction.! The RC serves to assist
other shoulder muscles during glenohu-
meral elevation as well as external and inter-
nal rotation of the glenohumeral joint. Due
to the shallow nature of the glenoid, another
important function of the RC is to provide
a stabilization force to control humeral
head translation with physiological humeral
motion.’

The incidence of RC failure increases
with age and appears to be naturally related
to the aging process.** The prevalence of
partial or full thickness RC tears ranges
from 31% to 70% in the 70- to 79-year-old
age group.®’ Not all patients with RC tears
are symptomatic, with limited correlation
between patient symptoms and RC integ-
rity. However, the tear size does correlate
with symptoms. Those with tears greater
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than 23 mm are more likely to experience
symptoms.* Those with symptoms report
pain, decreased shoulder function, and
diminished overall quality of life due to the
poor functioning of their RC.> A dysfunc-
tional RC can lead to glenohumeral instabil-
ity and joint cartilage damage. For patients
with partial or full thickness RC tears, there
is an increased likelihood of glenohumeral
joint degenerative changes.” Patients with
a nonoperatively managed massive RC tear
can maintain shoulder function, but there
is a risk of a repairable tear progressing to a
nonrepairable tear.®

Surgical repair is one option for those
affected by a RC tear. Surgery is not always
successful. Between 30% and 45% of all RC
repairs fail,” with an increased prevalence in
the elderly population.”® However, not all
patients who suffer a rupture of the repair
will be symptomatic. Open surgical repairs
of massive RC tears may have a favorable out-
come in a significant proportion of patients,
despite a high rate of recurrent tears or failed
repairs.!! When RC tendon repair surgery
fails, and symptoms return, lifestyle modifi-
cations ensue. Treatment options are nonop-
erative care, tendon transfer, or reverse total
shoulder arthroplasty.

Nonoperative care can produce favorable
outcomes, with limited research indicat-
ing that exercise can improve the shoulder
function in older patients with massive tears
who have not had a surgical repair. In one
randomized controlled trial, comparing
progressive open chain exercises to a pla-
cebo (ultrasound), greater improvements in
shoulder functional outcomes were seen in
the exercise group up to one year.'? After the
first year, both groups’ demonstrated simi-
lar outcomes, which may be attributed to
the patient education received by the con-
trol group. This may have improved their
confidence in moving the affected arm and
resulted in improved ability with activities
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of daily living and the higher subsequent
scores on the Oxford Shoulder Score. Exer-
cise therapy for full thickness RC tears has
some benefit; however, there is no definitive
guidance as to when to start an exercise pro-
gram and what to include.'® No studies have
examined the effects of exercise in patients
with full thickness RC tears or failed repairs
for return to advanced activities such as rec-
reational sports.

Closed chain (CC) exercise is defined as
exercises performed with a fixed distal seg-
ment; in upper body exercise, this fixed distal
segment would be the hand. With CC exer-
cise, the force produced by the muscles does
not move the fixed distal segment, and the
subsequent transition of the produced force
through the supported body mass allows for
resisted motion to take place around this
fixed distal segment.'* Closed chain exercise
may protect the shoulder joint and the RC
while allowing for the gradual strengthen-
ing of the remaining vulnerable cuff tissue.
Closed chain exercise may protect the RC by
3 theorized mechanisms.

1. When the arm is supporting the body
weight, there are compressive forces
across the glenohumeral joint that can
contribute to joint stability."” A cadav-
eric study indicated that greater force
was required to displace the humeral
head after the joint was compressed.'®
This added stability can serve to reduce
the stress on and the activity of the RC
during CC exercises.”” The cuff will
not have to work as hard to stabilize
the shoulder joint, thereby protect-
ing the remaining vulnerable torn RC
tissue. Also, the increased stability may
lessen the humeral head translation
with motion, therefore, decreasing the
wear on the joint surfaces and slowing
the degenerative joint disease process.

2. Studies have demonstrated that during
CC upper extremity exercise there
is decreased activation of the supra-
spinatus muscle.!* Also, they found
increased infraspinatus muscle activity
that may facilitate the reduction in the
supraspinatus muscle activity needed
for joint stabilization.”® The reduced
supraspinatus activity may be advanta-
geous by lessening tendon and muscle
stress, leading to a decreased risk for
further supraspinatus tendon damage.
For those with complete tears of the
supraspinatus tendon, it may allow for
arm use and exercise with a decreased
contribution from the supraspinatus
muscle.
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3. The majority of CC exercises are per-
formed with the shoulder at 90° of
forward elevation. This is an ideal
position for shoulder joint stability
without increased stress to the joint
capsule.” Performing CC strengthen-
ing with the shoulder in 90° of flexion,
at the time when the torque on the
shoulder joint is the greatest, may help
lessen the need for RC stabilization.
This may serve to protect the shoulder
from further damage to the tissue.

Closed chain exercise using a modified
periodized progressive resistance approach
may allow improved strength of the major
glenohumeral joint However,
during most activities, the shoulder func-
tions in an open chain without this fixed
distal segment. There is evidence that CC
exercise improves open chain motion per-
formanc.'® The addition of an external com-
pression strap can improve shoulder joint
position sense during open chain exercise
for those with unstable shoulders.” Accept-
ing that there will be carryover in an open
chain and the use of an external strap to
apply a compressive force during open chain
motion, the next step in the application of
this CC exercise concept is to determine
exercise load and volume. Little is known
about the dosage of any exercise, including
CC exercise, for patients with full thickness
RC tears.® Moreover, there is no evidence
as to the effects of a CC approach for the
treatment of those with massive RC tears or
failed repairs.

The purpose of this case report is to
describe the physical therapy and strength
and conditioning treatment of a 74-year-old
female who was treated with a CC modified
periodized progressive resistance exercise
program after two failed RC repair surger-
ies and who transitioned to advanced open
chain activities with the use of an external
compression strap. The patient experienced
a clinically meaningful improvement in her
disability and function.

movers.

METHODS
Experimental Approach to the Problem
Research is lacking with regard to the
restoration of strength and function of the
upper extremity following the diagnosis of
a massive RC tear or a failed repair. This
case study focused on a new training theory
framework that uses gravity to lessen the
need for RC stabilization. A prolonged con-
nective tissue adaptation phase is described
to allow for adapration of the remaining cuff
tendons. Due to the length of time that the
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subject has experienced RC dysfunction, her
age, and research regarding the time needed
for tendon adaptation, the case study was
designed to last 18 months.

Subject

The client is a 74-year-old female with
a past medical history of two right shoul-
der RC repair surgeries, the first one in the
year 2000 and the second one in 2002.
The second one was due to repair failure.
The patient reported that the rehabilitation
program post both repairs included passive
range of motion, active assistive range of
motion, stretching, and progressed to active
range of motion/strengthening exercises in
an open chain. Then in 2009 the patient
experienced shoulder pain of 5-7/10 levels.
Pain occurred with upper extremity move-
ments requiring the arm to be outstretched
from her side and during upper body exer-
cises. An MRI showed a complete tear of the
supraspinatus, a partial tear of the infraspi-
natus, and an intact subscapularis and teres
minor. The patient reported her physicians
offered no surgical treatment options due
to the poor quality of the remaining tissue
due to fatty infiltration and atrophy of the
supraspinatus. The patient sought nonoper-
ative treatment to improve her function and
return to regular exercise and recreational
sports. She was very motivated and agreed
to an intense exercise program to reach
these goals. As this was a privately done case
study, no institutional review was required.
Consent to participate was given by the
client and confidentiality was maintained
throughout this report.

Procedures

An initial examination was done to col-
lect data thus establishing a baseline to mon-
itor progress. The collect data confirmed the
medical diagnosis.

Posture examination

Postural observation was performed in
both the sagittal and frontal planes. The
sagittal view of the posture was examined
as described by Cleland et al.*! The patient
demonstrated no excessive thoracic spine
kyphosis or forward head posture. In the
frontal plane the cervical or thoracic spine
did not deviate to the left or the right.

Range of motion

Right shoulder active range of motion
(AROM) was visually assessed and com-
pared to the nonaffected arm as described by
Terwee and colleagues.” In order to achieve



full AROM there was excessive compensa-
tion in the scapula-thoracic joint. Passive
range of motion (PROM) was full in all
planes. Active range of motion measures are
presented in Table 1.

Muscle performance

Upper extremity muscular performance
was assessed by manual muscle testing and
with a modified push-up test. A modified
push-up test can be used to objectively
measure upper body strength if the client
is unable to perform very many repetitions
(< 6) during the test.”? The modified push-
up test was used as described by Earle and
Baechle? by having the patient in a hands-
knee position prior to lowering the body to
the ground. Age and gender normative data
tables were used to provide a general popu-
lation comparison via a percentile ranking
for the patient’s modified push-up score.”*
The normative data table showed the 50th
percentile was considered average, the 30th
percentile below average, and the 70th per-
centile above average.® The patient per-
formed one modified push-up, which placed
her in the 30th to 40th percentile. Manual
muscle testing was performed comparing
the non-affected arm to the affected arm as
described by Lyle.”” A grade of strong was
given if the manual muscle testing grade was
evaluated to be 5/5 on the affected arm (R
UE) and a grade of weak was given if a grade
of 4/5 or less was achieved in the test. The
results are presented in Table 2.

Special tests

Special tests on the right shoulder were
performed to confirm the diagnosis and rule
out other pathologies. The tests and results
are listed in Table 3.2

Patient-rated outcome measure

The Western Ontario RC (WORC)
Index is a disease specific quality of life
questionnaire designed to assess the level
of functional loss and disability for patients
with RC disease.” The score ranges from 0 —
2100; the highest possible score is 2100 that
indicates severe disability, and 0 indicates no
disability. The patient’s score on the WORC
was 980/2100. Most affected were sports/
recreation and work, with scores of 350/400
and 325/400 disability respectively.

Program Implementation

It was hypothesized if joint stability can
be maintained with exercise, the stress on
the remaining cuff tissue would be decreased
and shoulder joint kinematics better pre-
served, allowing for improved function with-
out increased tissue damage. To reach these
goals, a program focusing on a modified
periodized progressive resistance CC upper
extremity exercise program was designed,
and the patient was fitted with an external
shoulder support to maximize stability. The
support was made out of two Nylatex wraps
with a smaller wrap attached to the right
arm just below the axial and a second wrap
stitched to the outside of the arm wrap and
anchored around the ribs on the left side
with Velcro. This created a compressive force
in line with the right infraspinatus muscle.
The strap was also tightened from posterior
to anterior creating an external rotation force
at the glenohumeral joint. External supports
can improve shoulder joint reposition sense
in unstable shoulders."

Table 3. Special Tests and Performance

The treatment program was imple-
mented up to 6 times weekly, with direct
supervision provided 3 times per week. The
treatment program lasted for 18 months.
On supervised exercise days, the CC exercise
program was done. This frequency of force
application is supported in the strength and
conditioning literature.”® On the other days
the patient was required to do independent
exercises to promote proper musculoskeletal
adaptation. The duration of treatment was
determined by taking into account the age
of the patient, patient goals, and the length
of time needed for tissue adaptation. Three
distinct phases were identified as part of the
progressive resistance exercise plan: a tissue
adaption phase, a hypertrophy phase, and a
strength phase.

A tdssue adaptation phase is needed
to allow the tendons and muscle to adjust
to gradual application of applied stress,
and so the tissues can be ready to endure
the increased loads associated with resis-
tance training. This phase can last months.
Research has shown that tendon adaptation
can occur over a period of = 6 months. With
the loading of the tendon, the tendons cross
sectional area will increase.”® The cross sec-
tional area of a tendon is correlated to the
size of the muscle belly. If the tendon size is
not sufficient to anchor the produced muscle
force (enough tendon adaptation time is
not given), tendon failure is possible.”” The
plan for tissue adaptation consisted of two
components.

The first component of the tissue adap-
tation phase was the initiation of the CC

Test and Performance Result
Table 1. Active Range of Motion Measures - - —
Full can test: Evaluates full thickness tear of the supraspinatus muscle. Done by resisting +
Movement Active Range of Motion 90° humeral abduction with ER. Inability to resist/hold indicates a positive test.?®
F 1 Flexi 100° External rotation lag sign: Evaluates Infraspinatus muscle. Arm held at the side, elbow bent +
ofward exion 90°, passive ER of shoulder to end ROM, and then patient holds position. Positive if unable
Abduction 50° to hold.”
External Rotation 15° Drop Arm Test: Used to rule in a full thickness tear of the supraspinatus muscle. Patient +
h © then | it slowly. Difficulty lowering slowly indi
Internal Rotation | inch above belt abd}lFts the zgm t0 90° then lowers it slowly. Difficulty lowering slowly indicates a
positive test.
Sulcus Test: Used to test multidirectional instability of the shoulder joint. While palpating +

Table 2. Manual Muscle Testing

Right Upper Extremity Muscle Strong/Weak
Deltoid Weak
Biceps Weak
Shoulder ER Weak
Shoulder IR Weak

is positive.”

the sub AC space, An inferior force is applied to the humerus. If a sulcus forms the test

Anterior release test: Evaluates anterior shoulder instability. With the patient lying and -
the Shoulder and Elbow in the 90/90 position, a posterior force is applied to the shoulder.
Positive test with apprehension or pain post release.?’

test if nerve symptoms are reproduced.’!

Spurlings test: Evaluates cervical radiculopathy or spondylosis. The neck is extended, -
rotated and side bent to the same side. Pressure is applied through the skull. Positive
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exercises; very low loads were set—30% to
60% of estimated one rep max for 15 to
20 repetitions—for each exercise to avoid
excessive stress on the remaining tissue, but
still enabling the patient to experience the
benefits of resistance training. The desired
rep range dictated the applied load. When
the patient was able to do more than the 15
to 20 repetitions with a given load over the
course of two successive treatment sessions,
then the resistance was increased. During
this phase, the treatment frequency was two
to 3 sessions a week depending on exercise
recovery. Exercises in this phase included
push-ups, inverted rows, pull-ups, closed
shoulder flexion, closed shoulder shrugs,
triceps’ dips, and closed shoulder horizon-
tal abduction (Figures 1-7). The patient
was kept in this phase for the first year of
the program based on the research regarding
tendon adapration and due to the severity of
the pathology.

The second component of the tissue adap-
tation phase was initiated due to poor qual-
ity of the remaining rotator cuff tissue and
after a careful literature review. Tendons are
made primarily of collagen, a small amount
of elastin, and have limited vascularity.
There is evidence that tendons are dynamic-
-they adapt to mechanical loading by chang-
ing their structure;* and exercise in general
leads to increased collagen turnover and
to some degree of net collagen synthesis.*
There are competing theories on how best
to achieve this collagen synthesis. Eccentric

Figure 1. Closed shoulder shrugs.
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exercise specifically has been shown to be an
effective treatment for tendon pathologies.*
It is reasoned that the high loads used in
eccentric exercise elicit the positive changes
to the mechanical and viscoelastic properties
of the tendon.*” These changes in turn make
the tendon more load resistant.*> However,
eccentric loads in rehabilitation programs
to improve tendon structure use lower loads
that are applied daily, below intensities that
cause discomfort, without a recovery day
and they seem to also promote net collagen
synthesis.*

The differing levels of intensity used to
effect positive tendon changes when com-
paring the classic strength and condition-
ing approach to what is commonly done
in rehabilitation protocols seems to create
a contradiction. This may mean that load
or intensity may not be the only reason for
the positive changes seen in the tendon post
application of eccentric forces. Other factors
must be considered. Both strength training
and rehabilitation programs used to affect
tendon structure use a slower eccentric phase
as compared to its concentric counterpart. Is
it this longer time under tension that causes
the positive tendon changes associated with
eccentric exercise? A recent study supports
this theory. The study indicated that when
tendons were exposed to low levels of con-
stant force over at least a two-year period,
the tendons adapted to this stress by demon-
strating increased thickness and strength.*

If time under tension is the factor driving

Figure 2. Closed shoulder horizontal
abduction.
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positive tendon changes seen in exercise, then
isometric exercise may be a better option for
tissue adaptation. Isometric muscle contrac-
tions can be held for a much longer period
of time than eccentric contractions.

[sometric exercise was the second com-
ponent of the adaptation phase. This was
accomplished via the use of daily electrical
stimulation at the onset. Russian stimula-
tion mode was used and directed at the
infraspinatus muscle with sufficient inten-
sity to cause an isometric muscle contrac-
tion held for up to 30 minutes continuously
on average 6 days a week. After two months,
isometric exercises were introduced using
low loads initially set at one pound. Isomet-
ric contractions were held for 60 seconds
and done 5 times daily per muscle. Once the
patient was able to hold all 5 contractions
for the determined 60 seconds, loads were
increased incrementally. Loads were never set
at levels that created any shoulder discom-
fort. After one year from the start of care, the
loaded isometric contractions were stopped,
and the next two phases in the progressive
resistance exercise plan for this patient were
initiated. However, the electrical stimulation
to the infraspinatus continued during every
treatment session throughout the course of
care.

The hypertrophy phase was the next step
of the treatment. This involved moderate
amounts of resistance that allowed for 8 to
12 repetitions during each exercise. The CC
exercises done in this phase were the same

Figure 3. Inverted rows.



Figure 4. Push-ups.

as in the adaptation phase. The frequency
of stimulus application was two times a
week. The desired rep range dictated the
applied load. When the patient was able to
do more than the 8 to 12 repetitions with a
given load over the course of two successive
treatment sessions, then the resistance was
incrementally increased. The purpose of this
phase was to increase growth of the muscle
to improve force production.

The strength phase, the third phase,
commenced after one month. The exercises
for the first and second phases continued
to be performed. Strength phase was initi-
ated with higher loads than the hypertrophy
phase. Loads were increased to allow for 4
to 6 repetitions per exercise. The desired rep
range dictated the applied load. When the
patient was able to do more than the 4 to 6
repetitions with a given load over the course
of two successive treatment sessions, then
the resistance was increased. In the strength
phase the goal was to improve motor con-
trol, which involves neural coordination
and recruitment of fast twitch muscle fibers
allowing for maximal contractions and force
production. The patient was cycled monthly
through these last two phases (hypertrophy
and strength) for the remaining time of the
treatment plan.

A properly designed resistance training
program allows for exercise in keeping with
the main tenets of progressive resistance
exercise. These tenets include overload,
specificity, and adaptation. By adjusting
load and volume over time, the plan met the
criteria of a well-designed resistance training

Figure 5. Dips.

program. However, one problem remained
unsolved. Normative data shows that the
majority of humans are not capable of
manipulating their mass against a CC with
the needed exercise volume to cause posi-
tive change.” A machine was developed to
overcome this challenge. It allows CC exer-
cises such as push-ups, one arm push-ups,
chin-ups, inverted rows, straight arm shrugs,
shoulder flexion, and horizontal shoulder
abduction to be performed in a progressive
body weight resisted manner. The machine
assists in decreasing the load of the body
mass, while still allowing compressive forces,
during the exercises. The machine is made
of an adjustable metal frame with attached
strength bands of varying widths, which per-
mits altering the assistance to perform the
CC exercises. Pictures of the patented closed
chain exercise devise are shown below.

RESULTS

After 18 months, a return to pre retear
function was achieved with some modifica-
tions to protect the remaining cuff tissue.
Objective data supported the functional
improvement.

A modified push-up test, the primary
measure to monitor gross upper body
strength, was chosen to objectively rate the
patient according to normative data. After
16 months, the patient was able to do 18
modified push-ups, placing the patient
between the 80th and 90th percentile rank
for her age group.” The patients exter-
nal rotation lag sign was negative at the
18-month mark indicating improvement in
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Figure 6. Closed shoulder flexion.

shoulder external rotator function.

The WORC score decreased from
980/2100 to 612/2100, representing a
change of 368 points. This change repre-
sents a meaningful clinical improvement,
as the minimal clinically important differ-
ence has been reported to be 275 points.”’
The index consists of 5 sections, in which
two of the sections specifically relate to the
patient's stated goals. One of these sections
is related to sports and recreation and the
other to physical work. In these two sec-
tions the patient's self-reported disability
score has decreased from 87.5% to 46% and
from 81.25% to 46% respectively. In objec-
tifying the patient's symptoms, the first sec-
tion of the WORC index also demonstrated
improvement when measured at discharge.
The score changed from 120 points at evalu-
ation to a 98 point score at 18 months.
This is an important factor as it relates to
the theoretical framework of the treatment
approach. If this intensive exercise program
were to worsen the patient's degenerative
joint disease, her shoulder symptoms would
have increased rather than decreased.

After 12 months of care, the patient
began participating in tennis with the
continued use of the stabilization strap.
Having the cuff pathology associated with
the patient's right shoulder and given the
fact that she is a right-handed tennis player,
modifications were made in the patients
serve and stroke.

DISCUSSION
For patients with failed RC repairs

Orthopaedic Practice Vol. 25;4:13



and resultant massive tears, the treatment
options are limited. The nonoperative man-
agement includes activity modification,
avoiding excessive shoulder stress, and exer-
cise.’® Exercise as a part of the nonoperative
management of patients with massive RC
tears is an option to improve function,'? but
there is no standardized exercise approach
for those with massive cuff tears or failed
repairs. This case study described a modi-
fied periodized CC exercise approach used
to treat this patient with failed repairs of a
massive RC tear. The developed treatment
approach was designed to increase shoul-
der muscle strength while minimizing the
abnormal humeral head arthrokinemat-
ics associated with massive RC tears using
external joint stabilization and a modified
periodized CC exercise model. The patient
experienced large improvements in her func-
tion and disability levels, as evidenced by the
WORC scores, along with improvements in
gross upper body strength and symptoms.
For the first time in 10 years the patient
was able to return to playing tennis, which
requires more advanced shoulder motion
and force production, without increasing
shoulder symptoms. There are no studies
reporting significant improvement in the
specific sports recreation after using exercise
to treat a failed RC repair.

The nonoperative management of
patients with chronic symptoms lasting
greater than 6 months generally results in
inferior functional outcomes.”” It appears
that over time the nonoperatively managed
patient will experience a significant progres-
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sion in the degenerative joint disease pro-
cess associated with the RC dysfunction.®
A randomized clinical trial demonstrated
improvement in the shoulder use after an
exercise program for those with RC tears,
but not after repairs.’? The modified CC
exercise program theoretically allowed exer-
cise to take place while lessoning improper
shoulder arthrokinematics. This in turn may
have prevented the worsening of the degen-
erative joint disease and decreased the need
for other surgical interventions such as a
reverse total shoulder arthroplasty. This case
study presents evidence that a modified CC
exercise program used after a failed repair
can lead to improvements in self-reported
shoulder function, strength, and symptoms.

The modified periodized CC exercise
approach and the long isometric adaptation
phase used in the treatment of this patient
theoretically increased upper extremity
muscle and tendon strength. These are evi-
denced by the improvements in the modi-
fied push up test and the external rotation
lag sign. In contrast, other studies have dem-
onstrated tear progression after evaluating
the use of conservative care for the treatment
of those with irreparable RC tears.®

It should be noted that this patient
was highly motivated and disciplined and
adhered to the treatment plan strictly over
the last 18 months. It is impossible to know
if lesser motivated subjects would experience
the same results. It is also possible that with
this strict adherence to any exercise program
over this length of time the patient would
have seen similar results.

A factor that may contribute to the
lack of positive outcomes in patients with
shoulder pain is the fear avoidance of arm
motion as this may cause pain. A measure
of fear avoidance was not performed on this
patient, and therefore it is not known if this
was an issue with this patient. As the exercise
program progressed and the patient’s ability
to perform the exercises improved, and her
function improved, it is likely that the fear
associated with 10 years of shoulder pain
and dysfunction was reduced. Future studies
are needed to examine the efficacy and effec-
tiveness of this model. Moreover, further
research is needed to examine the mecha-
nisms associated with successful outcomes
of this treatment approach.
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Book Reviews

Michael J. Wooden, PT, MS, OCS
Book Review Editor

Book reviews are coordinated in collaboration with Doody Enter-
prises, Inc.

Physical Therapy Case Files: Orthopaedics, McGraw-Hill Com-
panies, 2013, $40
ISBN: 9780071763776, 496 pages, Soft Cover

Author: Brumitt, Jason, PT, PhD, SCS, ATC, CSCS

Description: This book presents 34 case scenarios that focus on
the evidence-based examination and intervention procedures for a
wide spectrum of orthopedic, sports, and musculoskeletal diagno-
ses. Purpose: The purpose is to compile the evidence for a variety
of conditions in one place--a need that has gone unaddressed for
a many years, as both clinicians and educators find it challenging
to remain updated on current best practice and evidence-based
practice. The authors and contributors are among the top physical
therapy researchers, educators and clinicians in the field and they
use their expertise to meet the objectives. Audience: The book is
useful for a broad audience, including physical therapy students,
residents, or fellows, novice practitioners, and educators in muscu-
loskeletal physical therapy. As an educator and a clinician, I find it
to be an excellent resource, both for evidence-based case examples
for my students, and as a reference in treating my patients. The 36
contributors are clinicians, researchers, and/or educators in the field
of orthopedic PT. Features: Each of the 34 case scenarios is pre-
sented in a well-organized format using language from the World
Health Organization's ICF framework and the Guide to Physical
Therapist Practice. Each case begins with a patient scenario and a
series of open-ended questions. Key definitions, a short explanation
of the pathology, and a summary of the role of the physical thera-
pist in the management of the condition follow. Then a targeted
and well-organized summary of examination, evaluation, and diag-
nostic procedures is presented, including special tests and outcome
measures. Reliability and validity information are included when
available. The next section outlines interventions and plan of care
information for the diagnosis. The next section, on evidence-based
clinical recommendations, outlines at least three clinical recommen-
dations for diagnostic tools and/or treatment interventions. The
quality of these recommendations is improved by using a strength
of recommendation taxonomy (SORT) grade, in which the author
of the section gives an A, B or C grade based on the evidence and
the author's clinical expertise. (This grade is also reviewed by the
editors.) Each case concludes with comprehension questions and
answers, along with detailed explanations when appropriate. Some
cases focus heavily on exam and diagnostic practices, while others
focus more on intervention techniques. For example, there are four
different cases addressing lumbar spine herniated disc, each high-
lighting a different treatment approach. There is an alphabetized
listing of diagnoses in the back of the book, increasing its usability
for the reader. Assessment: This is a very useful book that fulfills a
very large need in both educational and clinical practice of ortho-
pedic physical therapy. As a clinician, I will use it in making sure
that my current practices are evidence based. As an educator, it will
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greatly assist me in writing practice cases for my students that are
comprehensive, evidence-based, and with less personal bias.

Amanda M. Blackmon, PT, DPT, OCS
Mercer University College of Pharmacy and Health Sciences

Musculoskeletal Assessment: Joint Motion and Muscle Testing,
3rd Edition, Lippincott Williams & Wilkins, 2013, $84.99
ISBN: 9781609138165, 532 pages, Spiral Cover

Author: Clarkson, Hazel M., MA, BPT

Description: This book teaches how to assess joint mobility and
strength testing. The previous edition was published in 2000. Pur-
pose: This edition maintains the original purpose of teaching the
assessment of joint motion and muscle testing to students of physi-
cal therapy and occupational therapy while incorporating updated
techniques and new mediums of learning. Audience: Physical ther-
apy and occupational therapy students are the intended audience.
The author was assisted by 13 reviewers in creating this updated
edition, all of whom are from the academic setting. Features: The
first two chapters cover the basic principles for assessing joint mobil-
ity and muscle length and strength. The next seven chapters are
dedicated to the upper extremities, lower extremities, head, neck,
and trunk. Each chapter is organized in a consistent manner, which
makes it easy for readers to reference a specific topic. Video clips are
available online showing different assessment techniques. There are
also practical testing forms that students can use that correspond to
"Practice Makes Perfect” icons that appear in the text. The major
shortcoming of this book is that it is spiral bound and quickly
showed signs of wear and tear. Assessment: Overall, this is a well
referenced, organized, and welcome update of a book that was last
published 13 years ago.

Jeff Yaver, PT

Kaiser Permanente

Cram Session in Goniometry and Manual Muscle Testing: A
Handbook for Students and Clinicians, 2nd Edition, Slack Incor-
porated, 2013, $49.95

ISBN: 9781617116209, 370 pages, Soft Cover

Author: Van Ost, Lynn, MEd, RN, PT, ATC

Description: The first five sections of this user-friendly manual
focus on goniometry, while the last two tackle manual muscle test-
ing. Purpose: It is intended as a standalone quick reference on goni-
ometry and manual muscle testing. It meets the author's objectives
to create a compact summary of musculoskeletal examination. Audi-
ence: The book is written primarily for physical therapists, athletic
trainers, and occupational therapists, and the author states that "it
would be at home on the office shelf of any health care provider who
performs musculoskeletal examination." However, healthcare pro-
viders who have not had previous training in goniometry or manual



muscle testing would find it difficult to follow when performing a
musculoskeletal examination because it does not cover the theories,
validity, or reliability for either. Similarly, students should be aware
that it lacks specifics in the manual muscle testing section. The author
has written two previous books on each topic. Features: The sections
on goniometry cover cervical spine, upper extremity, thoracic and
lumbar spine, lower extremity and temporomandibular joint, and the
sections on manual muscle testing cover the neck and upper extremi-
ties and the trunk and lower extremities. The eight appendixes detail
general procedures for goniometric and manual muscle testing mea-
surements, commonly used terms, normal range of motion values,
anatomical zero, a key to manual muscle testing grading, and factors
that may cause measurement error. The black-and-white photos of
each of the goniometric measurements and manual muscle testing
positions are well done and easy to follow. In the goniometry sec-
tion, the type of joint, capsular pattern, normal ROM values, patient
position, goniometer alignment, stabilization, and substitutions are
presented on each page. The manual muscle testing section covers
primary and secondary movers, the specific movement to be tested,
stabilization, and grading. Each grade of testing (0-5) is presented
with a figure, concise directions on testing, and common substitu-
tions for the manual muscle test. An unusual feature of the book
is that the muscle tests are arranged by primary movement, not by
muscle. For example, elbow flexion lists the prime movers as biceps
brachii, brachialis, and brachioradialis, but the manual muscle test
covers elbow flexion primarily for biceps brachii without alternate
positions available to test specifically for brachioradialis. The book's
arrangement makes it difficult to find a specific measurement or
MMT without going to the index. The sections are quite large, cov-
ering multiple joints in each segment. The book would be easier to
follow if each joint were tabbed individually for goniometry and
manual muscle testing. While the black-and-white photos are excel-
lent, color photos would be easier to follow. Also, the manual muscle
testing section describes only one method to test all of the prime and
secondary movers without details for specific testing of each muscle.
Assessment: Readers looking for a new manual to replace an out-
dated version or who just need a reference on the shelf, this would
make a good and useful addition. However, readers who already own
a muscle testing book and a goniometry book, this is a less detailed
duplicate of those. I would recommend this book for clinicians, spe-
cifically physical and occupational therapists, searching for a general
resource to have in the clinic.

Amisha Klawonn, PT, DPT
A. T Still University

Fundamentals of the Physical Therapy Examination: Patient
Interview and Tests and Measures, Jones & Bartlett Learning,
2014, $98.95

ISBN: 9781449652685, 323 pages, Spiral Cover

Author: Fruth, Stacie J., PT, DHSci, OCS

Description: This book covers the fundamental principles of the
physical therapy examination, detailing numerous screening tech-
niques across multiple body systems. Purpose: The author notes that
although there are many books that cover advanced evaluative skills,
and others that focus on the evaluation of specific conditions, there
are none that enable students and novice physical therapists to get
a sound, broad-based foundation for developing examination skills.
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The author fulfills these objectives, and this book is a very strong
reference and learning tool for students in an entry-level program.
Audience: The author intends the book primarily for students and
novice or intermediate physical therapists. However, even more
experienced clinicians will find some parts of the book very infor-
mative. It can be especially useful as a screening reference for topics
or techniques that are less familiar to therapists, due to infrequent
encounters in their practice. Features: As the title suggests, the book
deals primarily with the examination process, not interventions. It
covers everything from the very basics of the interview process to
tests and measures. Multisystem screening areas are also covered, such
as cognitive, cardiopulmonary, integumentary, musculoskeletal, and
neuromuscular systems. The book uses figures and color-coordinated
charts, graphs, and sectional delineators that greatly enhance the
organization of the book. It is well written with clear and concise
descriptions and instructions. The case examples at the end of each
section, which apply the information to clinical scenarios, are very
helpful, especially for students. Each chapter is thoroughly referenced
with up-to-date citations. Assessment: Overall, this book can be a
teaching tool in physical therapy education as well as a reference for
more experienced clinicians. Students will find the directness of the
fundamentals of practice easy to follow and very educational. More
experienced clinicians will find the concise descriptions of a variety of
topics very useful. The multisystem screening techniques will be par-
ticularly helpful to more experienced therapists, especially those who
may not be familiar with some techniques based on their practice
setting. Those looking for more advanced examination techniques or
for examination techniques for specific conditions should look else-
where. The book does not take an evidence-based approach; rather it
takes a traditional approach to present the material.

Daniel Higgins, DPT, OCS, ATC
Orthopedic & Sports Physical Therapy

Orthopaedic Practice Vol. 25;4:13



Orthopaedic Section, APTA, Inc.

BOARD OF DIRECTORS SUMMER MEETING MINUTES
July 18-20, 2013

Steve McDavitt, President, called a regular meeting of the Board of Directors of

the Orthopaedic Section, APTA, Inc. to order at 8:00 AM CT on Thursday, July
18, 2013.

Present:

Steve McDavitt, President
Gerard Brennan, Vice President
Steve Clark, Treasurer

Tom McPoil, Director

Pam Duffy, Director

Guests:

Joe Donnelly, Practice Chair

Tess Vaughn, Education Chair
Duane Scott Davis, Research Chair
Tara Fredrickson, Executive Associate
Terri DeFlorian, Executive Director

Absent: Nicole Stout, APTA Board Liaison

Steve McDavitt, President, reviewed the following Ground Rules with the Board -

¢ Share the air; we want to hear everyone’s opinion, even if it is a descending one

¢ Silence implies agreement

* Agree to disagree without being disagreeable

* Honor confidentiality

* Respect all participants and all differences of opinion

* Listen to the person who is talking

Work to build consensus

The meeting agenda was approved with additions.

The June 17, 2013 Board of Directors Conference Call Meeting minutes were
approved as printed.

‘The Board of Directors approved the following meeting dates and times —
* August 12 — 8:00 PM EST

* September 9 — 8:00 PM EST

* October 10-12 — Fall Board Meeting in La Crosse, W1

‘The consent calendar was adopted as printed.

The following motions were adopted unanimously via e-mail — None

Steve Clark, Treasurer, reported the Section has 69.67% of its operating expense in
reserves.

Steve McDavitt, President, gave the following House of Delegates update —

RC 2-13 The American Council of Academic Physical Therapy (ACAPT)
Packet II - PASSED
v’ Creation of ACAPT as an APTA component whose purpose shall be to take a
leadership role in setting direction for physical therapist academic and clini-
cal education
v ACAPT will have member institutions
o Representing CAPTE accredited physical therapist education programs
that are represented to ACAPT by individuals who are APTA members
RC 3-13 ACAPT as a Consultant to the House Of Delegates
v" Named ACAPT as a consultant to the House of Delegates
RC 4A-13 Vote for Section Delegates in the House of Delegates
Packet 1 - WITHDRAWN
v’ Provides a vote for between 2 and 5 delegates for each Section, depending on
the size of the Section
v" Maintains the size of the House at approximately 400
RC 4B-13 Vote for Section Delegates in the House of Delegates
Packet I - DEFEATED
v’ Provides a vote for one delegate for each Section
v Enlarges the House of Delegates to 418, thereby preserving current Chapter
representation
RC 14 -13 Vision for the Profession of Physical Therapy
Packet III — PASSED
v The vision of the profession of physical therapy is
o Transforming society by optimizing movement to improve the human
experience
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* RC 15-13 Guiding Principles of the Vision

Packet IIT - PASSED

v' Creates principles in the following areas:

o Identity
Quality
Collaboration
Value
Innovation
Consumer-centricity

Access/Equity

© © 0 0o o o©o

=MOTION 1= Pam Duffy, Director, moved that the Orthopaedic Section Board
of Directors take RC 4A-13 back to the 2015 House of Delegates. ADOPTED (Steve
McDavitt — in favor; Gerard Brennan — in favor; Steve Clark — opposed; Pam Duffy —
in favor; Tom McPoil — absent)

Fiscal Implication: None

Steve McDavitt, President, reported on component leadership —
e Component Leadership

APTA consists of 3 suborganizations called components. The 3 components
of APTA are chapters, sections, and an assembly (Student Assembly). Most
components are separately incorporated nonprofit organizations governed by a
Board of Directors. Components have committees and districts or special inter-
est groups within their organizations. Roughly 60 of APTA's 71 components
have individuals who are paid to manage the component.

Academy Description/Purpose

An academy is an APTA membership group focused on the science, advance-
ment, and practice of physical therapy in a clearly defined clinical practice
arena. Academies support the vision of the profession and the mission of the
association.

v" Primary Functions:

o Serve as content experts for the association and advance clinical practice
with a specific patient population

o Develop the evidence base for the content area

Establish best practices in the content area

o Propose, develop and advance specialization/subspecialization activities
through new proposals and support for ABPTS and residency and fellow-
ship activities

v’ Responsibilities:

o Represent the interests of its members to the APTA Board of Directors,
House of Delegates, chapters, and other governance entities and in col-
laboration with APTA to external groups

o Provide education and develop educational resources for members

o Develop and propose changes to APTA policies and procedures that
enhance the position of the profession

v’ Pros:

o Create distinction and focus for clinical groups

o Similar to term used in other medical professions

o Consolidation of sections promotes collaboration and clarity, reduces
duplication, and maximizes resources

o Enable members to access more content groups (dues structure)

o Promotes consistency — focusing of the role of academies

o Reduce tasks beyond content expertise for academies (reduce tendency to
become mini-APTAs)

v Cons:
o May disenfranchise some members
o Requires significant change

o

* Academic Council Proposed Functions and Operations

(Purpose, Objectives, Membership, Annual Meeting and Board of Directors)
v Purpose
The purpose of this Council is to advance the enterprise of academic physi-
cal therapy by promoting the highest standards of excellence in academic
programs/departments/schools. For the purposes of the Council and its
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activities, academic physical therapy includes all aspects of physical therapist

education, including clinical education, and post-professional education.
v Objectives

The objectives of the Council shall be to:

o Provide mechanisms for colleagues across institutions to work together to
develop, implement and assess new and innovative models for curricula,
clinical education, teaching/learning, scholarship/research, mentoring,
and leadership.

Define dimensions and metrics of quality and excellence within academic
physical therapy to enhance academic programs/departments/schools.
Provide mechanisms for active and ongoing involvement of physical ther-
apy educators and researchers to impel relevant decision-making at the
institutional and national levels regarding academic policy and practice,
accreditation, educational quality, professional licensure and other similar
issues.

Establish and influence policy and legislation related to academic physi-
cal therapy through collaboration with organizations and institutions that
represent health professional education.

Provide resources, mentorship and leadership to those secking change and
improvement in academic programs/departments/schools.

Steve McDavitt, President, supplied the following information on the APTA annual
planning calendar-
e Strategic Plan: Annual Planning Calendar
v Annual planning calendar begins with House of Delegates each year
v House decisions on policies for the profession help inform the work of the
association for the coming year(s)... including the regular review of the stra-
tegic plan
v’ Board reviews the strategic plan at Board meeting in late summer...
sions of the Board drive the creation of the annual budget
v’ Board approves the budget and the final strategic plan at November/Decem-
ber Board meeting
v Result? A more focused and more prioritized strategic plan... that drives the
work of the association, including the annual budget, and reflects the deci-
sions of the House of Delegates
e Strategic Plan: Elements
v’ Four goals
o Effectiveness of Care to Improve Quality of Life
o Patient and Client Centered Care Across the Lifespan
o Professional Growth and Development
o Value and Accountability
Objectives under each goal
v Metrics tied to each objective
v’ Strategies to achieve each objective

the deci-

o

Steve McDavitt, President, informed the Board that John Barnes, APTA CEO, will
end his term in July 2013. Bonnie Polvinale, CMP, APTA Vice President, Member
Relations, will be the Interim CEO effective June 17, 2013. Interviews will take place
in September 2013 with selection of the new CEO in early 2014. Following outlines
the CEO search process.

¢ CEO Search Process

v’ Step One: Identify CEO Search Board Work Group
o Executive Committee of the Board

* Paul Rockar, Sharon Dunn, Laurie Hack, Elmer Platz, fifth member,

currently Roger Herr
Members representing various constituencies of the association, including
chapters, sections, new professionals, and those with long-term association
experience
¢ Susan Appling, Steve Anderson, Daniel Dale, David Emerick, Sr., Col-

leen Kigin, Craig Moore
Chaired by Sharon Dunn and Laurie Hack
o Will begin meeting in mid-July
v Step Two CEO Search Process: Identify Search Firm
RFP received from 5 firms
Isaacson, Miller chosen
Meetings with search firm have been initiated
To assist the CEOSWG in 5 phases
Identification of desired characteristics of the CEO
Networking and screening to identify potential candidates
Narrowing to the semi-finalists
Assisting in assessing final candidates, including reference check
Assisting with final negotiation
v’ Step Three: Name Interim CEO

o Bonnie Polvinale, CMP, will serve as interim chief executive officer, effec-

tive June 17, 2013.

o

o

o
o
o

*
*
*
*

*
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¢ 34 years’ experience at APTA
¢ Currently APTA's Vice President of Member Relations
¢ Will continue to serve in this capacity during her tenure as interim
CEO
¢ Numerous other leadership roles at APTA
v Time Line
o Identify Search Work Group, Search Firm, and Interim CEO by June,
2013 (DONE)
Identify desired characteristics of candidates, advertise/recruit, and have
preliminary interviews by September 2013
Interview final candidates by October 2013
Make a selection by late 2013
Have a new CEO in place by early 2014

o

o
o
o

Steve McDavitt, President, informed the Board that APTA is looking into restruc-
turing the career starter dues as a way to retain members longer after graduation.

It was mentioned that Paul Rockar, APTA President, has done an outstanding job
in his first year and has stood up for the right initiatives. Pam Duffy, Director, agreed
to draft a motion recognizing this for the Board to review and write a letter to Paul
letting him know this. Paul is an Orthopaedic Section member.

Steve McDavitt, President, updated the Board on the PTA Advanced Proficiency
Pathways. Steve is in the process of filling the remaining committee slots before hand-
ing it over to James Irrgang, Chair. Barbara Tschoepe, APTA Academic Council, has
agreed to be a consultant to this group.

Steve McDavitt, President, reported that Laurie Hack is part of the research team
for the Physical Therapy Education for the Twenty-first Century (PTE-21). The pri-
mary function of the PTE-21 project is to conduct a national investigation of physical
therapist education to fully investigate the elements of excellence in academic and
clinical education. This study is an extension of the ground breaking Carnegie studies,
which are already bringing about change in professional education in those targeted
professions. Laurie feels this is an extremely important study for the future of physical
therapist education, and thus for physical therapist practice. The last critical look at
physical therapist education was the Worthingham study done in the 1960s. Steve will
bring this back to the Board when he has more information on the level of monetary
support they are looking for.

Steve McDavitt, President, commented on the response from James Irrgang regard-
ing the request from OrthoEvidence presenting an agreement allowing free access to
their web site through December 2013 and after that continuing to offer our members
by supplementing their fees. It was agreed that Terri DeFlorian would contact James
Irrgang to see if he would be willing to communicate the Section’s disappointment
with wanting to charge a fee since this was not brought up in their initial discussions.

Sharon Klinski, OPTP Managing Editor, presented an overview of her responsi-
bilities that included discussion of SIG submissions to OPTP and the need for more
frequent contact between Board Liaisons and SIGs. SIG compliance with the policies
will continue to be tracked over the next year and discussed at the CSM SIG EIG
meeting as well as face to face during the 2014 strategic planning meeting. The fol-
lowing were suggestions the Board made regarding OPTP —

¢ Not enough clinical articles
Encourage SIGs to submit clinical pearls for publication
Encourage SIGs to let the Practice Committee Chair know of any advocacy
issues they are aware of
Member feedback was received at CSM on allowing others an opportunity to
serve as editor

=MOTION 2= Pam Dufly, Director, moved that the Orthopaedic Section Execu-
tive Committee work with staff to bring a proposal forward to the Board on a transi-
tion plan for the editor of OPTP and editor of ISCs by the Fall Board of Directors
Meeting 2013. ADOPTED (Steve McDavitt — in favor; Gerard Brennan — in favor;
Steve Clark — in favor; Pam Duffy — in favor; Tom McPoil — absent)

Fiscal Implication: None

Kathy Olson, ISC Managing Editor, presented an overview of her responsibilities
that included a discussion of state approval of the courses for continuing education
credit. There was consensus by the Board to continue to seck approval for all ISCs for
the first 5 years after initial publication.

Tara Fredrickson, Executive Associate, reported that the Section’s web site is due
to be redesigned. It was agreed this would be included under the technology initiative
when selecting a company for our educational platform.

Tara Fredrickson, Executive Associate, reported the following on the 2013 Annual
Orthopaedic Section Meeting—

¢ Financially the Section ended up in the red approximately $27,000.

¢ Interest in collaborating with the Section on this meeting has been expressed by

the Canadian Physiotherapy Association as well as AAOMPT. The Board agreed
to wait until we have had 3-5 annual meetings on our own before considering
doing a joint meeting with outside organizations.



* A suggestion was made to consider offering posters at this meeting. The Educa-
tion Committee will investigate this possibility.

* It was agreed to fund the Board of Directors to future Annual Meetings and the
expense to be budgeted under Governance.

Tara Fredrickson, Executive Associate, requested the Board’s feedback on offering
links to research surveys in Osteo-BLAST as we are receiving more and more requests
for this each month. One suggestion was to create a separate page on the web site
where members could go to access the surveys. Another suggestion was to consider
charging a fee for members and nonmembers who want to post their survey.

=MOTION 3= Steve Clark, Treasurer, moved that the Orthopaedic Section Board
of Directors charge the Research Committee to develop a policy for reviewing all
research survey requests along with a recommendation on payment structure for
review by the Finance Committee at their 2013 August meeting. ADOPTED (Steve
McDavitt — in favor; Gerard Brennan — in favor; Steve Clark — in favor; Pam Duffy —
in favor; Tom McPoil — absent)

Fiscal Implication: None.

Terri DeFlorian, Executive Director, gave the following office update —

* One of our tenants, Galileo Engineering Consultants, requested their carpet be
replaced due to wear and tear. During the discussion the idea of doing a first
floor remodel came up since Galileo has asked us several times in the past couple
of years if we had additional space for them.

=MOTION 4= Steve McDavitt, President, moved that the Orthopaedic Section
Board of Directors approve appointing Terri DeFlorian, Executive Director, to
approach Chris Olson, Galileo, asking him to draw up preliminary plans and
obtain a cost of implementing a remodel of the first floor Galileo and RSVP
tenant spaces with a committee to oversee the investigation and report back to
the 2013 Fall Board of Directors Meeting.

Fiscal Implication: Not to exceed $5,000

The parking lot has potholes that need to be repaired, and it needs to be resur-
faced and restriped. The Board reviewed the couple of bids that were received
and asked for more detail on what was included in the cost. The Board will make
a decision at their August meeting.

Weekly conference calls are being conducted with the OPTP Editor and Manag-
ing Editor and the ISC Editor and Managing Editor. Feedback from all involved
has been positive.

Weekly meetings between the Executive Director and Executive Associate are
being held which have been very positive.

Annual employee reviews were completed.

Steve Clark, Treasurer, presented information received from our health insurance
agent regarding the employee health insurance plan and a presentation was given by
the Section’s health insurance agent. The Executive Committee will meet to decide
what action to take.

Tess Vaughn, Education Chair, reported there will be no residency program at
CSM 2014 and asked if the Board wanted to continue to offer this programming at
future CSMs. Since residencies now fall under the Practice Committee, Joe Donnelly
will contact ABPTSRFE as well as Bob Rowe, AAOMPT President to gather informa-
tion and report back to the Board at the 2013 Fall Meeting.

The Board discussed plans for the Section’s 40th anniversary. Any costs associated
with the event will be included in the 2014 budget.

The 2014 CSM Board meeting schedule was discussed and changes were approved.

Tess Vaughn, Education Chair, presented a request from Jim Elliott, 2014 Annual
Meeting speaker, to sponsor a portion of the 2nd International Whiplash Conference
to be held in Chicago in 2015.

=MOTION 6= Steve McDavitt, President, moved that the Orthopaedic Section
Board of Directors have Tess Vaughn, Education Chair, call Jim Elliott and relay the
message that the Section cannot support sponsoring a portion of the 2nd International
Whiplash Conference. ADOPTED (Steve McDavitt — in favor; Gerard Brennan — in
favor; Steve Clark — in favor; Pam Duffy — in favor; Tom McPoil — absent)

Fiscal Implication: None

=MOTION 7= Steve McDavitt, President, moved that the Orthopaedic Section
Board of Directors charge the Practice Committee to create an operational defini-
tion, parameters, and criteria that meet Strategic Plan Outcome 3. Public Identity and
Promotion of Physical Therapy; Objective B, Develop an alliance with a minimum of
5 professional organizations to work towards the mutual goal of promoting musculo-
skeletal care by 2015, with a report back to the Board at the 2013 Fall Board Meeting.
ADOPTED (Steve McDavitt — in favor; Gerard Brennan — in favor; Steve Clark — in
favor; Pam Duffy — in favor; Tom McPoil — absent)

Fiscal Implication: None
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Tara Fredrickson, Executive Associate, gave the following Annual Orthopaedic Sec-
tion Meeting update —

* Exhibitors will be invited to participate in the 2014 meeting.
=MOTION 8= Steve Clark, Treasurer, moved that the Orthopaedic Sec-
tion Board of Directors charge an exhibitor fee of $250 for the 2014 Annual
Orthopaedic Section Meeting. ADOPTED (Steve McDavitt — in favor; Gerard
Brennan — in favor; Steve Clark — in favor; Pam Duffy — in favor; Tom McPoil
— absent)
Fiscal Implication: None
The meeting brochure will be mailed in January 2014.
Video conferencing will be put on hold for the 2014 meeting and instead pos-
sibly offering a webinar will be considered.
=MOTION 9= Steve Clark, Treasurer, moved that the Orthopaedic Section
Board of Directors eliminate their May 2014 conference call and have a 2-3
hour face to face dinner meeting on Friday evening at the Annual Orthopaedic
Section Meeting. ADOPTED (Steve McDavitt — in favor; Gerard Brennan — in
favor; Steve Clark — in favor; Pam Duffy — in favor; Tom McPoil — absent)
Fiscal Implication: None
A registration rate of $595 was discussed for the 2014 meeting.
The site visit for the 2015 meeting will be held in January 2014.

Scott Davis, Research Chair, reported that the Research Committee agreed upon
the following area of study in response to the request from the Foundation for Physical
Therapy’s 2014 Orthopaedic Section Foundation Grant-

Area of Study: One grant will be funded for research that examines clinical
outcomes of physical therapy practice for patients with musculoskeletal con-
ditions. The project may investigate mechanisms, comparative effectiveness
or optimal management of musculoskeletal conditions, including screening,
differential diagnosis, prediction, and testing of theories related to treatment
dosage, efficacy, and effectiveness.

=MOTION 10= Steve McDavitt, President, moved that the Orthopaedic Section
Board of Directors support the following area of study for the 2014 Orthopaedic
Section Foundation Grant—

Area of Study: One grant will be funded for research that examines clinical
outcomes of physical therapy practice for patients with musculoskeletal con-
ditions. The project may investigate mechanisms, comparative effectiveness
or optimal management of musculoskeletal conditions, including screening,
differential diagnosis, prediction, and testing of theories related ro treatment
dosage, efficacy, and effectiveness.

ADOPTED (Steve McDavitt — in favor; Gerard Brennan — in favor; Steve Clark —

in favor; Pam Duffy — in favor; Tom McPoil — absent)

Fiscal Implication: None

Joe Donnelly, Practice Chair, requested that the practice area on the web site be
updated to include reports from various meetings throughout the year.

Terri DeFlorian, Executive Director, gave the following Membership Committee
report —

* Based on the Membership Chair report the Board agreed to fund the Mentor/
Mentee program again in 2014. This includes giving one free 3- or 6-mono-
graph ISC to each of the 6 mentors.

It was decided that the Membership Vice Chair would not be funded to CSM
until the year before they assumed the chair position.

It was agreed that the Outstanding PT Student Award winner would be invited
to be a member of the Membership Committee. The Membership Chair will
need to structure the committee to accommodate this extra member.

The Board agreed to fund the Membership Vice Chair to attend Student Con-
clave each year to man the booth.

=MOTION 11= Steve Clark, Treasurer, moved that the Orthopaedic Section
Board of Directors approve the expense to fund the Membership Chair to attend
the Membership Chair Conference each year. ADOPTED (Steve McDavitt — in
favor; Gerard Brennan — in favor; Steve Clark — in favor; Pam Duffy — in favor;
Tom McPoil — absent)

Fiscal Implication: $215 in 2014

=MOTION 12= Steve McDavitt, President, moved that the Orthopaedic Section
Board of Directors collaborate with the Section on Geriatrics to create clinical practice
guidelines on Hip Fractures, (1) coordinated by the Orthopaedic Section ICF-based
Clinical Practice Guidelines Coordinator and Advisory Panel, (2) to be published in
JOSPT, (3) using the following listing in the title: Clinical Practice Guidelines linked
to the International Classification of Functioning, Disability, and Health from the
Section on Geriatrics and Orthopaedic Section of the American Physical Therapy
Association, (4) utilizing the following copyright and permission statements: ©201_
Orthopaedic Section American Physical Therapy Association (APTA), Inc., and the
Section on Geriatrics, APTA, Inc., and the Journal of Orthopaedic & Sports Physical
Therapy consent to the reproducing and distributing this guideline for educational
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purposes, and (5) submit to have the guideline on www.guidelines.gov. ADOPTED
(Steve McDavitt — in favor; Gerard Brennan — in favor; Steve Clark — in favor; Pam
Duffy — in favor; Tom McPoil — absent)

Fiscal Implication: None

=MOTION 13= Steve Clark, Treasurer, moved that the Orthopaedic Section Board
of Directors accept the 2014 ICF budget as presented in the amount of $45,670.
ADOPTED (Steve McDavitt — in favor; Gerard Brennan — in favor; Steve Clark — in
favor; Pam Duffy — in favor; Tom McPoil — absent)

Fiscal Implication: $45,670

Steve McDavitt, President, reported that the ARSIG may need expert assistance in
creating a “new” practice analysis survey to address the current status of animal reha-
bilitation in the United States. In addition, any support from the Orthopaedic Section
to analyze current data from the original survey that was completed several years ago
would be greatly appreciated. Kirk Peck, ARSIG President, just recently obtained a
copy of the raw data but no analysis has been completed to date.

=MOTION 14= Steve McDavitt, President/ARSIG Liaison, on behalf of Kirk
Peck, ARSIG President, moved that the Orthopaedic Section Board of Directors
approve allowing the ARSIG to co-sponsor the 8th International Symposium on Vet-
erinary Rehabilitation/Physical Therapy and Sports Medicine. The symposium will be
held in Corvallis, OR, August 4-8, 2014. (International Association for Rehabilitation
Veterinarians and Physical Therapy) (http:/[www.iavrpt.org/).

Fiscal Implication: $1,000 - $2,500

=AMENDMENT TO MOTION 14= Steve Clark, Treasurer, moved that the
Orthopaedic Section Board of Directors approve to amend Motion 14 by adding the
following after, approve allowing, “up to $2,500 for". ADOPTED (Steve McDavitt
— in favor; Gerard Brennan — in favor; Steve Clark — in favor; Pam Dufly — in favor;
Tom McPoil - absent)

=MOTION 14 AS AMENDED-= Steve McDavitt, President/ARSIG Liaison, on
behalf of Kirk Peck, ARSIG President, moved that the Orthopaedic Section Board
of Directors approve allowing up to $2,500 for the ARSIG to co-sponsor the 8th
International Symposium on Veterinary Rehabilitation/Physical Therapy and Sports
Medicine. The symposium will be held in Corvallis, OR, August 4-8, 2014. (Interna-
tional Association for Rebabilitation Veterinarians and Physical Therapy) (htp://www.
iavrpt.org/). ADOPTED (Steve McDavitt — in favor; Gerard Brennan — in favor;
Steve Clark — in favor; Pam Dufly — in favor; Tom McPoil — absent)

=MOTION 15= Steve McDavitt, President/ARSIG Liaison, on behalf of Kirk
Peck, ARSIG President, moved that the Orthopaedic Section Board of Directors
approve funding of the ARSIG President and Vice President to help organize and
attend the 8th International Symposium on Veterinary Rehabilitation/Physical
Therapy and Sports Medicine that will be held in Corvallis, OR, August 4-8, 2014
(International Association for Rehabilitation Veterinarians and Physical Therapy)
in addition to supporting a public relations booth for the 5-day event. ADOPTED
(Steve McDavitt — in favor; Gerard Brennan — in favor; Steve Clark — in favor; Pam
Dufly — in favor; Tom McPoil — absent)

Fiscal Implication: Estimate: $1,500 x 2 people = $3,000 (2 days lodging/meals).
Funds to come out of the SIG’s encumbered funds.

=MOTION 16= Steve McDavitt, President/ARSIG Liaison, on behalf of Kirk
Peck, ARSIG President, moved that the Orthopaedic Section Board of Directors
approve Dr. Peck and Dr. Carrie Adrian to attend the California Veterinary Medical
Board public hearing tentatively scheduled for January 2014.

Fiscal Implication: ($470 x 2 = $940) (2 days x 2 people x $280/day = $1,120)

=AMENDMENT TO MOTION 16= Steve Clark, Treasurer, moved that the
Orthopaedic Section Board of Directors approve to amend Motion 16 by adding the
following after, approve, “$2,060”. ADOPTED (Steve McDavitt — in favor; Gerard
Brennan — in favor; Steve Clark — in favor; Pam Duffy — in favor; Tom McPoil - absent)

=MOTION 16 AS AMENDED-= Steve McDavitt, President/ARSIG Liaison, on
behalf of Kirk Peck, ARSIG President, moved that the Orthopaedic Section Board of
Directors approve $2,060 for the ARSIG to co-sponsor the 8th International Sym-
posium on Veterinary Rehabilitation/Physical Therapy and Sports Medicine. The
symposium will be held in Corvallis, OR, August 4-8, 2014. (International Associa-
tion for Rehabilitation Veterinarians and Physical Therapy) (http://www.iavrpt.org/).
ADOPTED (Steve McDavitt — in favor; Gerard Brennan — in favor; Steve Clark — in
favor; Pam Dufty — in favor; Tom McPoil — absent)

Steve McDavitt, President, presented the issue of licensing as it relates to therapists
who are touring with Broadway shows and going from state to state as requested by the
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PASIG. The FSBPT Model Practice Act (2011) contains language for state licensure
boards to adopt that provides an exemption for physical therapists working and travel-
ing with performing arts companies. The APTA has a position on this as well. This will
be communicated to the PASIG.

Pam Dufly, Director, reported that the OHSIG is deciding whether or not to rep-
etition the ABPTS for specialization. Pam will get an update from the SIG and update
the Board at their fall meeting in October 2013. There was also discussion on getting
the SIG to work with the Practice Committee on publishing an advocacy article in
OPTP. The Board agreed that a mechanism should be developed for each SIG on
informing the Practice Committee of their advocacy activities.

Pam Dufly, Director, reported that the FASIG requested Board input regarding an
initial document that was created identifying minimum standards of knowledge for
the graduating physical therapist. The FASIG is particularly interested in (1) seeing
the document become a final and thorough research-based template for instruction,
and (2) becoming implemented in entry-level programs because of its comprehensive-
ness and ease of use. The Board recommended getting the document to the point of
being able to share with the Academic Council. Pam will communicate this to Barbara
Tschoepe who is the Orthopaedic Section Liaison to the Academic Council.

Gerard Brennan, Vice President, gave the following technology update —

* The ISC work teams are in place and have their ISCs to review and make recom-
mendations on how they could be offered in smaller chunks to increase their
marketability.

¢ Jason Bellamy, APTA Director in Communications and Marketing Depart-
ment, will be contacted to possibly arrange a meeting at CSM 2014 to discuss
social media.

e A company needs to be chosen to develop an RFP to send to potential educa-
tional platform companies.

* A company needs to be selected for translating 2 ISCs into a format that allows
for flexibility in media options.

Steve McDavitt, President, lead a discussion on the purpose of EIGs and their
responsibility at CSM. The Board agreed to review the EIG policies and see if any
changes need to be made before discussing further.

Steve McDavitt, President, gave a report on the National Orthopaedic Physical
Therapy Outcomes Database project from James Irrgang, Chair. The goal is to create
a web-based platform to capture data for neck pain outcomes that could cost up to
$25,000 and to develop a paper-based system for a pilot program for low back pain
and possibly knee and shoulder. Factors that need to be taken into account are (1)
what APTA decides on developing a National Physical Therapy Outcomes Registry
and if that moves forward should the Orthopaedic Section attempt to piggy back
on what they are doing, (2) the results of the survey to get feedback from those that
participated in the Neck Pain Pilot Project, and (3) the outcome of the Outcomes Task
Force that will occur sometime this fall.

=MOTION 17= Steve McDavitt, President, moved that the Orthopaedic Section
Board of Directors hold on budgeting $25,000 in 2014 to create a web-based platform
to capture data for neck pain outcomes pending obtaining further information from
APTA on their outcomes registry, results from the neck pain pilot project survey, and
recommendations from the outcomes task force. ADOPTED (Steve McDavitt — in
favor; Gerard Brennan — in favor; Steve Clark — in favor; Pam Duffy — in favor; Tom
McPoil — absent)

Fiscal Implication: None

=MOTION 18= Gerard Brennan, Vice President, moved that the Orthopaedic
Section Board of Directors fund the Section President to Annual Conference and the
House of Delegates annually not to exceed 7 days lodging and meals. ADOPTED
(Steve McDavitt — in favor; Gerard Brennan — in favor; Steve Clark — in favor; Pam
Duffy - in favor; Tom McPoil — absent)

Fiscal Implication: $280 x 7 days = $1,960

Steve Clark, Treasurer, presented information from the 2013 CSM Task Force
Meeting on Volunteer Paid Positions. The Task Force reviewed and presented infor-
mation to the Board and the Board determined no action was necessary.

=MOTION 19= Steve McDavitt, President, moved that the Orthopaedic Sec-
tion Board of Directors approve the Board of Director policy cover page as printed.
ADOPTED (Steve McDavitt — in favor; Gerard Brennan — in favor; Steve Clark — in
favor; Pam Dufly — in favor; Tom McPoil — absent)

Fiscal Implication: None

=MOTION 20= Steve McDavitt, President, moved that the Orthopaedic Section
Board of Directors approve the Board of Director Policies with the following changes

e I Administrative, C. Advertising in JOSPT, i. Complementary Advertising



Space -
Delete the sentence indicated; JOSPT agrees to provide the SECTIONS with
complimentary 4-color advertising space, not to exceed one page, which meets
the JOSPT materials specifications included in the JOSPT Advertising Rate
Card, in each monthly issue of the Journal.
¢ 1. Administrative, D. APTA Nominations -
Add, Recommendations for, at the beginning of the following sentence - Nomi-
nations for National office will be brought forth to the Board of Directors and
upon approval, the President will complete an NC-1 form for nomination.
ADOPTED (Steve McDavitt — in favor; Gerard Brennan — in favor; Steve Clark —
in favor; Pam Duffy — in favor; Tom McPoil — absent)
Fiscal Implication: None

=MOTION 21= Steve McDavitt, President, moved that the Orthopaedic Section
Board of Directors approve the Board/Committee/SIG Policies with the following
changes —
¢ L. Administrative, N. Member Electronic Mail Addresses Policy, ii. —
Delete this subsection.
* 1. Administrative, P. Logo Policy, i. —
¢ Orthopaedic Section members may imprint or affix the Section's full name and/
or insignia including but not limited to electronic media, stationery, publica-
tions, documents, advertisements of their professional services, materials pro-
moting the physical therapy profession and other materials produced by the
members, provided that:
ADOPTED (Steve McDavitt — in favor; Gerard Brennan —
in favor; Pam Duffy — in favor; Tom McPoil — absent)
Fiscal Implication: None

in favor; Steve Clark —

Steve McDavitt, President, brought up the PASIG’s practice analysis and how they
were planning on using the final document. Tom McPoil, Director, will follow up
with the PASIG.

Terri DeFlorian, Executive Director, presented information on several webinar
companies. The Board decided to hold off on subscribing to one until we see if this
could be incorporated into our new education platform.

Terri DeFlorian, Executive Director, requested that the travel reimbursement be
increased from $470 to $600 to reflect actual cost of airfare. The Board asked for the
data to be presented to the Finance Committee at their August meeting before making
a decision.

=MOTION 22= Gerard Brennan, Vice President, moved that the Orthopaedic
Section Board of Directors establish a work group to include Steve Clark, Chris
Hughes, Tom McPoil, Gerard Brennan, and Terri DeFlorian, for the purpose of rede-
signing the honorarium plan for ISCs and report back to the Board at their 2013 fall
meeting. ADOPTED (unanimous)

Fiscal Implication: None

=MOTION 23= Tom McPoil, Director, moved that the Orthopaedic Section
Board of Directors charge the OPTP Editor to go through a search process to recruit 2
associate editors and make a recommendation to the Board on who to appoint at the
2013 Fall Board Meeting. ADOPTED (unanimous)

Fiscal Implication: None

=MOTION 24= Pam Duffy, Director, moved that the Orthopaedic Section Board
of Directors submit an NC-1 form nominating Steve Clark for APTA Treasurer.
ADOPTED (Steve McDavitt — in favor; Gerard Brennan — in favor; Steve Clark —
favor; Pam Dufly — in favor; Tom McPoil — absent)

Fiscal Implication: None

The Board discussed a comment they received regarding a situation with the Nomi-
nating Committee not contacting an incumbent to ask them if they were considering
running for re-election. As the Liaison to the Nominating Committee, Tara Fred-
rickson, Executive Associate, was asked to express the Board’s disappointment to the
committee.

=MOTION 25= Joe Donnelly, Practice Chair, moved that the Orthopaedic Sec-
tion Board of Directors approve creating a Section nomination form to be used in the
2015 election. ADOPTED (Steve McDavitt — in favor; Gerard Brennan — in favor;
Steve Clark — in favor; Pam Duffy — in favor; Tom McPoil — absent)

Fiscal Implication: None

The Board reviewed the current strategic plan in preparation for the 2014 strategic
planning meeting.

ADJOURNMENT 9:50 PM CT, July 20, 2013
Submitted by Terri DeFlorian, Executive Director

Knowledge Keeps Advancing.
You Should Too.

ORTHOPAEDIC SECTION INDEPENDENT STUDY COURSES ﬁ A PTA

Quality Continuing Education That Also Fits Your Lifestyle

UPCOMING COURSES*
Watch the Section Web site and your e-mail for publication dates.
e ISC 23.2, Applications of Regenerative Medicine to Orthopaedic
Physical Therapy
e ISC 23.3, Physical Therapy Evaluation of the Animal Rehabilitation
Patient

e ISC 24.1, The Injured Worker

CURRENT COURSES AVAILABLE*

3-monograph Courses
e ISC 22.2, Osteoarthritis: Linking Basic Science to Intervention
 ISC 20.3, Orthopaedic Management of Injuries for the Performing
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EDUCATION

6-monograph Courses

e ISC 23.1, Orthopaedic Management of the Runner, Cyclist, and
Swimmer

e ISC 22.3, Foot and Ankle

e ISC22.1, Education and Intervention for Musculoskeletal Injuries: a
Biomechanics Approach

e ISC 21.1, Cervical and Thoracic Pain: Evidence for Effectiveness of
Physical Therapy

e ISC 20.2, Joint Arthroplasty: Advances in Surgical Management and
Rehabilitation

e ISC 20.1, Orthopaedic Implications for Patients With Diabetes

e ISC 19.3, Orthopaedic Issues and Treatment Strategies for the Pedi-
atric Patient

e ISC 19.2, The Female Athlete Triad

* ISC 19.1, Update on Anterior Cruciate Ligament Injuries

12-monograph Course et b
e ISC 21.2, Current Concepts for Orthopaedlc Phys1ca1 Therapy, 3rd
Edition

*Course content is not intended for use by participants outside the scope of their license or regulation.
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OCCUPATIONAL HEALTH

SPECIAL INTEREST GROUP

President's Message
Lorena Pettet Payne, PT, OCS

NOT JUST FOR OCCUPATIONAL HEALTH PHYSICAL
THERAPISTS

Several years ago, I witnessed the debate at our state legislature
regarding changes to labor and worker compensation statute.
The ultimate goal was to produce a decrease in worker com-
pensation insurance rates. With an eye on keeping the injured
employee on the job and for early return following injury, leg-
islation was passed. Treatment guidelines were adopted largely
from American College of Occupational and Environmental
Medicine (ACOEM). Two years later, the Department of Labor
is glowing over the decline in claims. On August 19, the Boze-
man Daily Chronicle cites a recent workers compensation report
indicating that the number of claims decreased about 4% from
the past year. “Representative Reichner expects that safety train-
ing and new medical guidelines going into place will further
decrease rates. The Labor Department also said it continues to
invest in training for safer workplaces and campaigns designed
to get workers back to work more quickly. Before a slate of 2011
reforms, Montana was the most expensive state in the nation to
buy such insurance. In rankings released late last year, Montana
moved up 7 slots.”

More recently, as a representative of the OHSIG, I have had
discussions with representatives of two different states request-
ing resources and assistance in educating our membership in
documentation and inclusion of return to work/stay at work
initiatives in the plan of care and goals. The OHSIG contin-
ues to provide information through articles published here,
e-blasts, an upcoming home study course, and programming
at Combined Sections Meetings. The information is meant for
any therapist that may treat an injured worker. Stay tuned in;
it is always wise to be proactive and avoid the necessity of more
legislative reforms.

Limitless Opportunities for the
Physical Therapy Professional
in the Occupational Health

& Workers’ Compensation

Industry

Nicole Matoushek, PT, MPH

Vice President for Align Networks, she has 20 years of experience in
the Physical Therapy and Workers’ Compensation industry. She can
be reached at nmatoushek @alignnetworks.com

AN EXCITING PARADIGM SHIFT FOR OUR
PROFESSION

The role of the Physical Therapist in occupational health
has been an exciting paradigm shift for our profession. It can
be a means of providing value to industry by serving employers
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and employees alike with injury prevention and management
programs. These programs can reduce ergonomic risk factors,
provide post-offer/pre-employment assessments and develop
return-to-work programs that can facilitate a prompt and safe
return to work following a work-related injury. Physical thera-
pists are well prepared to determine work-related injury diag-
nosis, prognosis, and intervention. As physical therapists, our
core competencies are in anatomy and the pathomechanics of
injury. We understand how injuries happen in the workplace.
As experts in movement science and treatment intervention, we
know how to address work-related injuries and prevent them
from happening again. Our understanding of biomechanics and
work physiology allows us to step into the setting of the work-
place, assisting with workplace design, ergonomic adaptations,
and employee education programs. Additionally, venturing out
into the workers’ compensation industry can provide a physical
therapist with new personal and professional experiences. Occu-
pational health physical therapists visit various work environ-
ments, put on steel toed boots, hard hats, and get a little dirty!
It allows us to experience what the workers experience, from
the factory line conveyor belts, to driving forklifts, to engineer-
ing design, to attending union meetings. The work takes us out
of the traditional clinical setting to ride in a semitrailer, watch
glass bottles being made in an orange juice factory, see how fire-
fighters train to do their job, and measure fingertip pressure of
an employee typing on a keyboard. We get to test our creative
problem solving skills by thinking of new ergonomic adapta-
tions and solutions. We get to walk in the shoes of the employee,
case manager, adjuster, engineer, and line manager, if even for a
minute, to see how their goals can align with the therapy goals.
If you are new to occupational health or want to kick the tires,
so to speak, then read on! This article provides an overview of the
workers’ compensation industry and describes some of the limit-
less opportunities you have as a physical therapy professional, to
learn, grow, and serve in the realm of occupational health.

HISTORY OF WORKERS’ COMPENSATION IN THE
UNITED STATES

A great starting point is understanding a little about work-
ers’ compensation, what it is, how it began, why it is in place,
and the benefits it provides to both employers and their employ-
ees. Workers' compensation is a form of insurance that provides
wage replacement and medical benefits to employees who
are injured in the course of employment, in exchange for the
mandatory relinquishment of the employee's right to sue her
employer for the tort of negligence.

The first form of workers” compensation in the United States
officially began in 1855, when the states of Georgia and Ala-
bama passed an “Employer Liability Act.” This Act permitted
employees to sue their employers when they were injured or
got sick at work, but the employees also had to prove fault.
Under this Act the employee, if injured, had no medical cover-
age or wage replacement. Additionally, the employer, if sued,
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was exposed to big settlements, high costs, and unpredictable
outcomes. In the years following the drafting of the Employer
Liability Act, there was a drastic increase in occupational claims
and costs, forcing the states to develop an alternative solution.

Over the next few decades, each state one by one cre-
ated their own form of workers’ compensation legislation.
This resulted in a fairly standardized workers’ protection and
compensation system nationwide, but workers’ compensation
claims were still administered at the state level. The goal of the
system was to provide a worker with rights to medical treatment
and compensation due to a partial or permanent disability that
was incurred due to a work-related incident. Additionally, the
new system was considered a “no fault” system. This “no fault”
system eliminated the need for the employee to prove fault of
the employer in order to receive benefits. Therefore, this new
system eliminated the high costs to employers from the claims
involving employer negligence.

Presently, the workers' compensation laws in the United
States vary from state to state, including their corresponding
fee schedules, payment policies, and treatment guidelines. Most
states allow private insurance companies to administer their
claims, whereas 12 states operate individual state funds and a
few states have a state-owned monopoly. Lastly, there is also
a Federal Workers’ Compensation Program, called the Federal
Employees Compensation Act (FECA) that was adopted in
1908. The FECA is administered by the federal government
and applies only to federal employees.

BENEFITS OF WORKERS’ COMPENSATION

The following are benefits of workers’ compensation insur-

ance for both the employer and their employees.

* For the Employer: it provides protection and substan-
tial cost savings from potential negligence. For example,
prior to workers’ compensation laws, the injured or sick
employee could sue their employer and receive large claims
from employer negligence. Under the current system, the
employee gives up their right to sue for negligence in
return for medical treatment and wage replacement.

* For the Employee: it provides wage replacement and
medical benefits to injured employees in return for man-
datory relinquishment of their right to sue their employer
for negligence. Workers' compensation does not cover
pain and suffering, punitive damages, or employer negli-
gence. Workers also receive protection of their job, as the
employer cannot terminate or refuse to hire an employee
after reporting or filing of a workers compensation claim.
The specific benefits are:

e Medical Care

* Temporary Disability Benefit

* Permanent Disability Benefit

* Vocational Rehabilitation Services

* Death Benefits

It is important for the physical therapy professional practic-

ing occupational health to be aware of the intent and benefits of
workers’ compensation insurance, as they can affect our treat-
ment plans, our remuneration for services provided, and also
the motivation of our patients, who are injured workers.
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OUR WORKFORCE IS CHANGING, BRINGING NEW
OPPORTUNITIES FOR THE PHYSICAL THERAPY
PROFESSIONAL

It is well documented that our workforce is changing. Work-
ers are getting older and heavier, and both of these characteris-
tics provide new opportunities for the therapist in occupational
health to ensure this changing workforce stays healthy, fit, and
productive.

Aging Workforce

The aging workforce is traditionally defined as those indi-
viduals aged 55 and higher. This part of our workforce is grow-
ing, reflecting 19% of the workforce in 2009, up from 12% of
the overall workforce in 2003.! Many individuals continue to
work past the traditional retirement age due to both financial
and personal reasons. When we look at financial impacts, we see
that the economic recession, the invention of a 30-year mort-
gage, and higher overall living costs have all been linked to the
growth of the aging workforce. Additionally, people are living
longer and they desire a more active lifestyle, a lifestyle that con-
tinues to challenge them both physically and mentally. This fact
is also shown to be correlated to the increase in the percentage
of people foregoing retirement until later years.

When we examine work-related absences following a work-
related injury, we see that the duration of work absences steadily
increases and the median number of lost work days after injury
increases with age.> When we examine various injury trends of
this 55+ demographic of our workforce, we find some inter-
esting facts that can help us to develop more focused treat-
ment and injury prevention plans. Falls are the most common
means of injury in this group. Overexertion and contact with
an object are the next most common ways these workers are
getting injured. The conditions and types of issues that appear
most commonly are strains, sprains, or soft tissue injuries. Addi-
tionally, a higher incidence of fracture rates in this population
may correlate to the higher incidence of falls noted above. We
also tend to find more patients with multiple injuries and more
co-morbidities. This means clinical complications and even the
side effects of certain medicines to treat these medical complica-
tions can delay the healing process, or the pace in which we can
progress these patients through the therapy process. All of these
factors may in effect contribute to a delay in the healing process,
longer recovery times, extended episodes of therapy, and longer
absences from work.’

As physical therapy professionals practicing in occupational
health, we have an opportunity to assist in the general wellness,
education, and injury prevention for the aging workforce. Points
of focus may include educating and encouraging our older
patients to participate in wellness programs. When preventing
injuries in the workplace for this aging population, reducing fall
risk is a priority. Programs that include pre-employment screen-
ing and matching the abilities of the aging worker to the physi-
cal demands of the work tasks can help to ensure safety and
minimize the risk for injury. Upon injury, physical therapy may
include a specific focus on increasing balance and muscle power.
A recentarticle demonstrates the benefits of an eccentric focused
exercise program for the older population. This article produced
data that supports an eccentric-based exercise program, dem-
onstrating superior gains in muscle strength tolerance by the
individuals.* If, after formal therapy, the injured worker is still
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not tolerating full duty, then a formal return-to-work program
may be appropriate to help the worker safely transition back to
full work duties. Lastly, ergonomics programs at the worksite
can help ensure workplace safety by analyzing body mechanics
and changes in posture due to the aging body. These programs
can offer ergonomic adjustments to workstations and identify
alternate equipment solutions that will reduce joint stress or
modify work cycles for this population.

Obesity in our Workforce
An additional trend we see in our workforce demographics
is the shift in the body weight of the worker. There continues to
be an increase of workers classified as obese or morbidly obese,
and generally less active than the previous decades. The research
is abundant in pointing out that the workforce that is sedentary
is at a higher risk for diabetes and heart disease, has decreases
in endurance and muscle strength, and has a much higher risk
for disability. In general, as body mass increases, so does physi-
cal strength, up to the body mass index of about 38. Once a
patient is over a BMI of 38, near the index for severe obesity,
the physical strength cannot keep up with the body’s mass and
the risk for injury, health issues, and lower performance increase
dramatically. Additionally, both the medical costs and disability
costs increase substantially. One of the best studies that quanti-
fied this point is the Duke Study.” The researchers noted the
following:
* Moderately Overweight, BMI 25-29.9:
0 7% more workers’ compensation claims
o Missed 3.5 times more work days
o Medical costs 1.5 times higher
o Indemnity costs 2 times greater
* Morbidly Obese, BMI 40+:
o 45% more workers’ compensation claims
o Missed 8 times more work days
0o Medical costs 5 times higher than normal weight
workers
o Indemnity costs 8 times greater
As you can see by the darta, the frequency and cost of the
workers' compensation claims for the moderately obese and
morbidly obese is significantly higher than normal weight work-
ers. Another recent article presented the data that supports a
clinically significant increase in body weight following an occu-
pational back injury, making return to work harder to achieve.®
These changes in the workforce demographics and the fact
that physical therapists are experts in improving health, func-
tion, and mobility provide a unique opportunity for physical
therapy professionals to make a difference in keeping our work-
force healthy, productively employed, and fit. In occupational
health we can help address this obesity in the workforce epi-
demic with fitness programs, pre-employment screening pro-
grams to ensure the worker has the physical capacity to perform
the essential work duties, and also provide therapy focused on
strengthening and educating the individual.

OPPORTUNITIES FOR PHYSICAL THERAPISTS IN
OCCUPATIONAL HEALTH

This section will describe some of the opportunities that
the occupational setting opens up for the physical therapy pro-
fessional. Some of these may include: performing ergonomic
assessments, injury prevention services, providing functional
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assessments, and return-to-work programs. Let’s look at the spe-
cific skill sets and programs and services the physical therapy
professional can engage in when practicing occupational health.

Ergonomic programs and services: Ergonomics means the
study of work. The term is derived from the Latin root words
“ergos” meaning “work” and “nomos” meaning “the laws of” or
“the study of.” When therapists perform ergonomic services, we
are attempting to better fit the work to the worker or injured
worker. Ergonomic opportunities for the physical therapy pro-
fessional in occupational health include:

¢ evaluating the essential functions of the job;

¢ evaluating range of motion, movement quality, strength,
and work postures used to perform work tasks or activities;

e assessment of risk factors for work-related injury develop-
ment; and

* identification of ergonomic adjustments and adaptive
equipment to address ergonomic risk factors that may be
causing or contributing to work-related injuries.

Injury Prevention: Physical therapy professionals practicing
in occupational health may also be involved in injury preven-
tion, wellness, and performance screening services. These pro-
grams and services help to decrease work-related costs, achieve
and restore optimal functional capacity, minimize impairments,
maintain health, and prevent further condition deterioration
and future injury. Therapists may conduct physical screening
assessments to determine the need for injury prevention ser-
vices, and appropriateness of specific components of the pro-
gram. Additionally, the economic value that employee focused
health promotion and wellness programs in the workplace can
provide in terms of reduce workers' compensation, medical,
pharmacy related and indemnity costs can be significant.” Truly
a niche, physical therapists can serve the workers’ compensation
industry. Examples of prevention activities and wellness pro-
grams in the occupational health setting include:

* identification of ergonomic risk factors for musculoskeletal

injuries in the workplace;

* performance testing of employees for post offer, pre-
employment evaluations;

* employee education programs such as back to school pro-
grams, strengthening, stretching, and exercise program
instruction; and

* workplace redesign, postural training to prevent job
related disabilities, including direct trauma and cumula-
tive trauma injuries.

Functional Assessment: Physical therapy professionals
in occupational health have opportunities to provide services
evaluating functional abilities. Activities that may be provided
in the occupational health setting include:

* functional capacity evaluations,

* assessment of work performance and physical limitations

during work activities, and

¢ development of functional job descriptions.

Return to Work: Physical therapy professionals in the
occupational health setting may be involved in determining
return-to-work interventions and programs. Return-to-work
determination has evolved with the increasing use of functional
capacity evaluations. However, in most cases after an injured
worker completes a course of formal skilled therapy, concerns
regarding return-to-work eligibility and safety remain. Physi-
cal therapists who are experts in movement science and injury
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treatment make important contributions with return-to-work
determinations. Activities for therapists to facilitate return-to-
work outcomes include:

* assessment and implementation of work conditioning
programs, including identification of needs in regards to
physical conditioning; and

* assessment and implementation of work hardening pro-
grams, including identification of needs related to physi-
cal, functional, behavioral, and vocational status.

CONCLUSION

Over time, the role of the physical therapist professional
has evolved into different clinical settings and specialties. The
role of the physical therapist in occupational health has been an
exciting paradigm shift away from the traditional setting in clin-
ics and hospitals into the occupational setting. It has resulted
in a great contribution to industry. There is no greater time for
the physical therapy professional to spread their wings and fly
high than in the practice of occupational health and serving the
workers’ compensation industry!
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FOOT & ANKLE
SPECIAL INTEREST GROUP

CSM 2014: FASIG GOES INTERACTIVE!
CSM Attendees (YOU) Will Help Design Future
Curriculum!

If you have ever wanted to provide input on the curriculum
of entry-level physical therapy students, the Foot and Ankle
Special Interest Group (FASIG) needs you at CSM in Las Vegas,
2014!

Programming at CSM will be better than ever and the
FASIG promises to provide students, educators, and clini-
cians the opportunity to actively contribute to, and modify as
needed, a developing curriculum guide for physical therapy
students. As you may know, the Orthopaedic Section and the
FASIG have been partnering for the past 3 years in the devel-
opment of a mechanism by which SIGs can offer meaningful
assistance to physical therapy educators. Following the gather-
ing of a 15-member task force in November 2012, the result is
a comprehensive review of Foot and Ankle literature, including
assessment, intervention, and biomechanics. This review is now
in the form of a document that will be the focus of a 2-hour
interactive programming session at CSM.

Our CSM session will include a thorough review of Foot
and Ankle evaluation, diagnosis, and interventions. In order for
the content of this document to be implemented in any entry-
level physical therapy curriculum, we need to ensure that it is
complete, thorough, and is user friendly for the instructors of
orthopaedic instruction for whom this information has been
generated. This step in the process is where YOU fit in. Col-
lectively, the national audience that CSM attracts will act as an
upper level of document review; CSM attendees will help clarify
and condense information, besides suggesting content modifi-
cations, additions, and alternate approaches.

So, come to Vegas! Come to FASIG programming and play
a part in the process of preparing physical therapy students for
practice!

Have you registered for the
22.3 Foot & Ankle
Independent St_udy Course?
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PERFORMING ARTS

SPECIAL INTEREST GROUP

President’s Message

The PASIG is excited to announce our CSM 2014 program-
ming in Las Vegas surrounding the topic of “A multidisciplinary
approach in caring for the acrobatic athlete in the performing
arts.” We are excited to have experts from Cirque du Soleil in
Las Vegas including Kerry Gordon, MS, ATC, CMT, CSCS,
PES, who is the assistant director of performance medicine
as a keynote speaker. She will speak with her colleagues Steve
McCauley, ATC, CSCS, Chad Hason, MD, Tiffney Touton,
PT, DPT, LAT, ATC, CSCS, and Frank Perez, ATC, on behind
the scenes care of performers, epidemiology of injuries, assess-
ments of hypermobile performers and management of hip and
shoulder pathologies. They will be presenting on Wednesday,
February 5th.

We are seeking authors for content related to the perform-
ing arts specialties such as dance, music, gymnastics, and figure
skating. Please review the current content at our resource center
link located on the PASIG web page at www.orthopt.org.
Please contact me if you are interested in assisting with creating
content.

Our Research Committee prepares a citation blast each
month that consists of an annotated bibliography on a specific
topic area related to the performing arts. We are always seeking
authors to assist us with this process. If you are interested in con-
tributing, please contact our Research Committee Chairperson,
Annette Karim at akarim@evergreenpt.net. Please check out our
current listing and summaries of these annotated bibliographies
at  heep://www.orthopt.org/content/special_interest_groups/
performing_arts/citations_endnotes.

To all students who have been accepted to present at CSM
2014, please apply for a $400 scholarship to help defray the
travel costs of your trip. If you are interested in applying for this
scholarship, please contact our Student Scholarship Committee
Chair, Amy Humphrey at amy@lancasterpt.com. We look for-
ward to receiving your applications and reviewing the submis-
sions to select a winner.

We have upcoming elections for the position of President
and Nominating Committee member. Ballots will be available
in November. Please vote to elect your new PASIG board mem-
bers. I will be completing my term as President and Amanda
Blackmon will be completing her term as the Nominating
Committee Chair.

Sincerely,
Julie O'Connell, PT, DPT, OCS, ATC
PASIG President

Student Scholavship Hvailable
To any student who has been accepted
to present at CSM 2014, apply for a
$400 scholarship. Interested?
_—_ Contact Amy Humphrey at
5 amy@lancasterpt.com
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Intrarater Reliability And
Predictive Validity of the
Annual Post-Hire Health Screen
for Professional Dancers: A
Methodological Proposal

Annette Karim, PT, DPT, OCS
Texas Woman'’s University, Houston, TX

Author’s note: This proposal is an example of potential performing
arts rehabilitation research. A more detailed version of this paper
is available upon request, written as part of a PhD program. The
author is available for consult should anyone wish to conduct this
study.

INTRODUCTION

Injuries while dancing are widely recognized as an inevita-
ble occupational hazard among dancers, their families, friends,
and health care providers. While the incidence of dance injury
among pre-professional dancers is reported as 32% to 51%,'
it is much higher in professional dancers, with annual occur-
rence of dance-related injury between 67% and 95%.? Of the
reported injuries in professional dance companies, 60% to 76%
are overuse injuries.” Tracking these injuries is a challenge. In
a systematic review of current literature, Hincapie found 32
scientifically acceptable studies out of 1865 studies on dancer
injury between 1996-2004, and in a meta-analysis between
2004-2008, Jacobs et al’ found 19 studies as scientifically
acceptable. In both studies, there were concerns regarding the
lack of high quality research in tracking dancer injuries. One of
the initiatives of the Dance USA Task Force on Dancer Health
is to provide an annual musculoskeletal health screen for pro-
fessional dancers.*” Another Task Force aim is to track injuries
with the hope of demonstrating correlation between deficits
found on the annual screen and injuries incurred over time.

Statement of the Problem: While the Task Force has exten-
sively revised the Annual Post-Hire Health Screen for Profes-
sional Dancers (AP-HHSPD) for content validity, there are
no studies on the predictive validity of this screening tool on
injury occurrence to date. Additionally, there are no studies on
criterion or concurrent validity of the AP-HHSPD known by
the author of this paper.® Validity requires reliability, and while
there is one study demonstrating substantial levels of interrater
agreement (£ > 60%) using the AP-HHSPD,’ percent agree-
ment is limited by not correcting for chance, the study was lim-
ited by prevalence, and it did not look at intrarater reliability.
The problems to address in this methodological proposal are
two-fold: to examine the intrarater reliability and predictive
validity of the AP-HHSPD.

Clinical Relevance: While the AP-HHSPD is used by
health care teams in large companies, it is often used by the
lone practitioner in many small professional dance companies.
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It would be of benefit to both the clinician and the dancer to
know that this screen can be reliably used by the single tester,
regardless of time, environment, company size, history, bias, or
clinician fatigue. A study of intrarater reliability would add to
the psychometric properties of the AP-HHSPD for the lone
tester. In the author’s clinical practice, dancers from compa-
nies screened by the author periodically require rehabilitation
for injuries. Anecdotally, often the author has identified weak
areas or missing links, such as weak hip external rotators or poor
scapular movement, during the screening process, only to find
the same issues along with an injury later in the dance season.
While a correlation does not support causation; the relationship
between measurement and outcomes is valuable; therefore, a
study on the predictive validity of this screening tool would seem
to be the next step. As well, the tool needs to have concurrent
validity with a criterion reference. In the absence of a criterion
reference, concurrent validation against a similar but validated
tool is necessary. Validation of this screen against the Functional
Movement Screen (FMS) (Perform Better, Cranston, RI)," a
popular and validated screen used in the athletic population,
would benefit the clinicians screening and treating professional
dancers. Validation of the AP-HHSPD would benefit clinicians
attempting to provide wellness screening to professional dance
companies, but in the process are compiling random screening
tools, unsure of what tools are best. Concurrent validation of
the screen specifically for use in the population of professional
dancers is a necessary step toward determining predictive valid-
ity. With predictive validity, the clinician is able to recommend
interventions to prevent future injury at the wellness screening
and follow-up in the clinic.

Review of Literature: In the systematic review by Hincapie
et al,* there was mention of one cross-sectional study design
using one self-report outcome measure, the Self Estimated
Functional Inability because of Pain (SEFIP) Perception of
Injury Questionnaire. Ramel et al'' found the SEFIP a valid
measurement tool for dancers, with a sensitivity of 78% and
a specificity of 89%. The use of the SEFIP has subsequently
been tested by Cassidy et al'? on 294 dancers from professional
dance companies of various styles worldwide, but the results of
the study have not been published. The SEFIP is important as
professional dancers may under-report pain and dysfunction in
order to keep their role in a performance, in contrast to a study
on injury reporting in pre-professional contemporary dance stu-
dents, of which 89% reported one or more injuries.” While the
results of the Cassidy study has import for professional dancers
in terms of perception of injury and under-reporting, the focus
of this study is the examination of a physical performance tool
for use at the start of the professional season, long before the
dancer would present in a clinic with pain. The AP-HHSPD
is intended to serve as a global musculoskeletal screen, allow-
ing the tester to provide recommendations for improved well-
ness and prevention of injury. In a study done by Bronner and
Ojofeitimi'*!"® on modern professional dancers, primary inter-
vention was given in the form of dancer screening, technique
change, additional wellness training, and treatment of minor
issues that do not prevent participation, and secondary inter-
vention was provided, consisting of referral and treatment for
injury. In 3 years, the addition of intervention, which included
screening and subsequent action, demonstrated a reduction in
worker’s compensation claims from 81% to 17%. The authors
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attribute the change to addressing minor complaints prior to
the development of minor injuries, which comprised most of
the worker’s compensation claims. The use of a validated, reli-
able, dancer-specific screen would only increase the generaliz-
ability of interventions similar to what was done by Bronner
and Ojofeitimi.

The FMS" is used by athletes of all levels, firefighters, and
military candidates and service members.'® In a study by Smith
et al,"” good interrater reliability was found between novice and
expert raters, and good intrarater reliability was found in healthy
adults. In a study using novice raters, Teyhen et al'® found good
intrarater reliability, good interrater reliability, and moderate
to excellent interrater agreement, using a test-retest reliability
design. Instead of video analysis, these studies were performed
in real-time, similar to how the Dance USA screenings are con-
ducted.'®!8 Predictive validity of the FMS was studied in officer
candidates, and was found to have a sensitivity of 0.45 and spec-
ificity of 0.71 to predict any injury, and a sensitivity of 0.12 and
specificity of 0.94 to predict serious injury for those with a FMS
score of < 14 in one study."” In a similar study, the combination
of a slow 3-mile run time and FMS < 14 predicted a 4.2 times
increased risk of injury.”® Because the FMS has demonstrated
good inter- and intrarater reliability, and predictive validity in
participants of physically demanding occupations, it serves as a
good reference standard for the AP-HHSPD.

Overview of the Study: This prospective methodological
study will have two components: reliability and validity. The
first component will be an analysis of the intrarater test-retest
reliability (ICC, ) using the AP-HHSPD on professional danc-
ers over the age of 18. The second component will examine the
predictive validity of the AP-HHSPD using the FMS as a ref-
erence standard for a physical performance measure in dancer
athletes.

SPECIFIC PURPOSES AND HYPOTHESES

The purposes of this study are the following: (1) to exam-
ine the intrarater (test-retest) reliability of the AP-HHSPD in
screening professional dancers, and (2) to examine the predictive
validity of the AP-HHSPD in screening professional dancers,
with the EMS as a reference standard. The scientific hypoth-
eses are as follows: (1) The AP-HHSPD would have good intra-
rater reliability (ICCSJZO.75), excellent intrarater agreement
(k2 80%), good response stability r > 0.75, and small MDC,..
There will be a significant relationship between intrarater mea-
surements. (2) The AP-HHSPD will have good predictive valid-
ity. X* for dichotomous variables will be significant, o X* | 2
3.84, 95% confidence interval will be small, ROC curve >0.75,
with + LR > 0.5. There will be a significant relationship between
measurements of the AP = HHSPD and the FMS.

METHODS

Participants: Inclusion criteria for participants are age 218
years, female, currently contracted with a professional dance
company. Exclusion criteria are recent fracture, surgery, and
current pregnancy. Because there is no other study data using
the AP-HHSPD considering sample size, 385 participants will
be screened as calculated through the National Statistical Ser-
vice and Sample Size Calculator,”’ working with a 95% confi-
dence interval. Professional dance company members across the
United States will be randomly selected to participate during
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their annual screening.* Dance Medicine Fellows will be ran-
domly allocated as testers. Randomization will be conducted
through Excel random number generator. Testers will each prac-
tice on 8 professional dancers not participating in the study, the
AP-HHSPD screen by following the Dance USA video tuto-
rial,” the FMS with written instructions prior to testing the
professional companies. Participants will sign consent forms,
and receive an explanation of procedures prior to screening, as
approved by the Institutional Review Board at Texas Woman’s
University, Houston, TX, and the Committee for Clinical
Investigation at Boston Children’s Hospital, Boston, MA, the
host site for the Dance USA Taskforce. All data and forms will
be kept in a secure location.

Instrumentation

The AP-HHSPD is comprised of a general medical history,
orthopaedic history, women’s health questionnaire, and a physi-
cal screening exam.® The physical screening exam contains mea-
surements of height, weight, blood pressure, resting heart rate,
a 3-minute step test, and 7 orthopaedic measures, which are the
measures of interest in this study: Posture, the Beighton 9-Point
Hypermobility Test, Passive Range of Motion, Strength/Func-
tional Tests, Functional Shoulder Assessment, Balance in Uni-
lateral Stance, and a Functional Movement Analysis. In total,
there are 56 measures on each side of the body, and one assess-
ment of lower abdominal strength. The scoring of variables is
mixed, from nominative data, such as varus, valgus, or within
normal limits, to ordinal measurements like manual muscle
tests, to interval/ratio data such as degrees of passive range, with
no cumulative score suggested by the current screen.

The FMS has 9 screen components: deep squat, hurdle step,
inline lunge, shoulder mobility, active scapular stability, active
straight leg raise, trunk stability pushup, spinal extension clear-
ing, rotary stability, spinal flexion clearing. Scoring is ordinal,
from 0-3 for each of the 7 tests, a total of 21 points for each side
of the body. As discussed in the literature review section of this
paper, the FMS has good interrater, intrarater, and test-retest
reliability, and good predictive validity of future injury with
cumulative scores < 14, or < 67% of the total possible score for
each side of the body.'***%3

Procedures: The randomly allocated tester will indepen-
dently administer the AP-HHSPD to the selected participants,
and will retest the selected dancers between 1 to 3 days later
with the AP-HHSPD. After the second AP-HHSPD, the tester
will also administer the FMS, with item order randomized by
drawing out of a hat. Testing by random allocation of the 4
fellows will occur at the beginning of each company’s season,
and continue until data is collected for 385 participants. Testing
for both the first and second sessions will follow in sequential
order as printed in the annual post-hire health screen for profes-
sional dancers guidelines 2013-2014.” Video demonstration of
each test can be found via the Dancer Wellness web site.” The
tester will have printed instructions and photos in hand along
with the AP-HHSPD guidelines,'** FMS testing will follow in
random order using Excel RAND.? The testers (fellows) will
then track all dancer injuries through the Dancer Wellness Proj-
ect database, a password protected web-based storage site.”> The
fellows will not provide treatment to the participants during
each participant’s testing period.

Data Analysis: Frequency and histograms will be analyzed

262

for baseline subject characteristics. Intrarater agreement will be
calculated for component tests on the AP-HHSPD through
weighted Kappa analysis, correcting for chance. Intrarater test-
retest reliability of composite scores will be analyzed through
ICC, . Response stability will be calculated for the intrarater
reliability using the SEM at a 95% confidence interval (CI),
and MDC will be found for error boundaries at the 95% CI.
Statistical analyses will be conducted through PASW Statistic
18.0 for Mac. For the validity analysis of the AP-HHSPD, a
count of the number of times the rating is within normal limits
(WNL) for the all items for each side of the body will be per-
formed, out of 57 total points for each side. FMS scores of < 14
predict injury; this is 67% of the total possible score (21) for
each side. For the AP-HHSPD, 67% of the total score of 57
for each side is 38 points. Therefore, this study will examine the
predictive validity of the AP-HHSPD in terms of scores < 38
and >38. Within normal limits will be defined as equivalent to
(S)ymmetric, (W)NL, (N)eg, 5/5 Manual Muscle Test, (N)A,
and no marks in Functional Movement Analysis. X* for dichot-
omous variables will be calculated, with significant findings as
w5 X ) 2 3.84, predictive of injury risk in dancers, confirmed
by the occurrence of injury that prohibits full dance participa-
tion. The ROC curves will be made for FMS and AP-HHSPD,
95% confidence interval, sensitivity and specificity, likelihood
ratios calculated for the FMS (<14 and >14), and AP-HHSPD
(<38 and >38).

INTERPRETATION

The prevalence of dancers with injuries the 9 months after
initial screening with scores < 14 on the FMS and <38 on the
AP-HHSPD will contribute to the predictive validity of this
measure. Standard ICC reliability interpretations will be used
and threats to validity will be discussed.
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SPECIAL INTEREST GROUP

President’s Message
John E. Garzione, PT, DPT, DAAPM

This upcoming year will be another transition for the
PMSIG. Nominations are open for President and one member
of the Nominating Committee. Members who are interested in
serving are urged to contact either Neena or Laura to be placed
on the ballot. I hope everyone had a great summer.

John

When More is Not Better: An
Approach to the Treatment of
Arthrofibrosis

John E. Garzione, PT, DPT, DAAPM

For those of us who treat chronic pain conditions, patients
who present with acute orthopaedic postsurgical conditions
readily respond to rehabilitation unless they develop arthrofi-
brosis. The person with arthrofibrosis becomes more difficult
because the more aggressive physical therapy becomes, the more
pain and motion limitations they develop.

I have observed, over the past 40 years, that there are a few
characteristics that differentiate between patients who will be
susceptible to this condition. Many have diabetes (either type 1
or type 2), have past histories of excessive adhesions after pre-
vious surgeries, or are women who have endometriosis. These
characteristics lead me to believe that there is a metabolic process
that contributes to arthrofibrosis. Patients with one or more of
these characteristics who develop arthrofibrosis show decreased
range of motion, increased swelling, and a higher level of pain
within the first 3 weeks after surgery.

Surgical wounds heal in 4 stages. The first stage is when
bleeding in the joint stops and clots form to stop the flow of
more blood in the joint. Soon after the bleeding stops, inflam-
mation starts which causes a proliferation of white blood cells
and exudates to the area initiating complex reactions that help
lead to growth of cellular structures. The third stage is the build-
ing of new tissue to replace tissue and cells that were involved
during surgery. The fourth stage involves remodeling with
collagen.!

I suspect early arthrofibrosis when a person returns to physi-
cal therapy with more pain, swelling, and warmth in the joint
after a usual treatment of strength training, range of motion
exercises, and joint mobilization. These symptoms represent an
acute inflammation and result in a stiff joint (stage 4 of healing)
and will progress to further stiffness if this cycle is not inter-
rupted. Antiinflammatory modalities such as iontophoresis with
dexamethasone,? ice, laser, high voltage pulsed electrical stimu-
lation, and gentle range of motion is recommended for the next
few treatments. If the inflammation does not subside in 2 to 3
treatments of physical therapy, a 10-day course of oral steroids
may be helpful to decrease the acute inflammation. However,
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if the person has type 1 diabetes, the use of oral steroids may
be contraindicated. As the joint becomes less inflamed, treat-
ment using iontophoresis with iodine®” is helpful to soften the
fibrosis so more aggressive stretching can be performed without
re-inflaming the joint.

Using this approach has reduced the likelihood of many of
my patients having to undergo manipulation under anesthesia
to restore joint motion and function.
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IMAGING

SPECIAL INTEREST GROUP

Call for Imaging Submissions

The Imaging SIG is soliciting submissions for publication in

this space. Types of submissions can include:

e Case Report: A detailed description of the management
of a unique, interesting, or teaching patient case involv-
ing imaging. Case reports should include: Background,
Case Description including Imaging, Outcomes, and
Discussion.

* Resident's Case Problem: A report on the progress and
logic associated with the use of imaging in differential
diagnosis and/or patient management. Resident’s Case
Problem should include: Background section, Diagno-
sis section which details the examination and evaluation
process leading to the diagnosis and the rationale for that
diagnosis, including a presentation of imaging studies.
Interventions section used to treat the patient’s condition
and the outcome of treatment; however, the focus of the
resident’s case problem should be on the use of Imaging in
the diagnostic process and patient management. The Dis-
cussion section offers a critical analysis of how the Imaging
guided the management of the patient.

¢ Clinical Pearl: Clinical pearls are short papers of free stand-
ing, clinically relevant information based on experience or
observation. They are helpful in dealing with clinical prob-
lems for which controlled data do not exist. Clinical Pearls
should describe information pertaining to Imaging which
help inform clinical practice.

Submissions should be sent to: John C. Gray, DPT,
FAAOMPT, Publications Editor at jcgray@san.rr.com

IMAGING SIG LEADERSHIP

Douglas M. White, DPT, OCS — President
dr.white@miltonortho.com @Douglas_ M_White
Deydre Teyhen, PT, PhD, OCS — Vice President

Nominating Committee
Wayne Smith, DPT, Med, ATCr, SCS, RMSK - Chair
James “Jim” Elliot, PhD, PT
Richard Souza, PT, PhD, ATC, CSCS

John C. Gray, DPT FAAOMPT - Publications Editor
Gerard Brennan, PT, PhD - Orthopaedic Section Board Liaison
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Imaging Pearl
John C Gray, DPT, FAAOMPT

THE VACUUM DISK Q)
PHENOMENON 7 N}

In viewing images of the lumbar spine, it is not uncommon

to see a vacuum disk phenomenon. On plain radiographs and
CT images, the vacuum disk shows up as radiolucent (similar to
air filled lungs) intradiskal gas made up of mostly nitrogen that
has been released from adjacent extracellular fluid (see Figures
1 and 2).12

An intervertebral disk without the vacuum phenomenon
will look gray (see arrow pointing to L3-4 in Figure 2); whereas
the disks with the vacuum phenomenon will have an area that
is black (see arrows pointing to L4-5 and L5-S1 in Figure 2).
On MR imaging, the disk in general will have a decreased signal
intensity due to dehydration (degenerative disk disease) with a
signal void at the vacuum site.? An MR signal void is an area
with no radiofrequency signal because there are no protons
within the gaseous vacuum.

Vacuum disk phenomenon is a sign of degenerative disk dis-
ease that occurs in approximately 2% to 3% of the population.?
Lumbar vacuum disks are generally considered a benign asymp-
tomatic indicator of degenerative disk disease. However, there
are case reports of radicular symptoms secondary to gas-filled
disk herniations and epidural gas cysts associated with vacuum

disks.>”

Figure 1. Plain radiograph, lateral view of lumbar spine,
of 72-year-old male with severe degenerative disk disease
at L4-5 and L5-S1.

Orthopaedic Practice Vol. 25;4:13



Figure 2. Close-up of image in Figure 1. Vacuum disks
are noted at L4-5 and L5-S1. There is no vacuum disk
phenomenon at level L3-4.
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Letter from the President
Kirk Peck, PT, PhD, CSCS, CCRT

APTA REVISED VISION STATEMENT & THE ARSIG
During the 2013 House of Delegates members voted
unanimously to adopt a new APTA Vision for the profession
of Physical Therapy. The new Vision reads, “Transforming soci-
ety by optimizing movement to improve the human experience.’
Interesting side note, several delegates spoke during the House

’

debate expressing concern that the practice of animal rehabilita-
tion might be overlooked in the new Vision. The APTA legal
counsel was consulted and the response was simply “no,” the
new Vision Statement does not alter any APTA position on
practitioners who desire to treat animals. So on behalf of the
ARSIG, T wish to express a sincere note of thanks to Stephen
McDavitt, PT, DPT, MS, FAAOMPT, President of the APTA
Orthopaedic Section, for vocalizing his concerns about animal
rehabilitation on behalf of the ARSIG. His support of our cause
during the debate was greatly appreciated. I can say this from
personal experience since I was present at the House serving as

Chapter Delegate from Nebraska.

WHERE ARE THE NEWBIES?

No, I did not say ‘babies, I said ‘newbies,” meaning where
are the new recruits to the ARSIG? A primary responsibility
of members involved in any formal organization is recruit-
ment of new members...the ARSIG is not immune. There
are many ways we all can take part in this endeavor including
sending a positive message to PTs and PTAs who may just be
thinking about treating animals some day. Let them know
the benefits of animal rehab and how it does not necessarily
mean giving up human practice. Second, organize speeches
for other therapists and students in PT and PTA schools, and
at state chapter meetings if you can get your foot in the door.
Or maybe allow a student or a therapist to shadow you in
practice. These are only a few examples of how you might
consider getting others excited about a growing area of prac-
tice within the profession.

Yes, I completely realize that not every PT or PTA in this
country is philosophically on board with therapists suppos-
edly jumping ship to treat animals. There seems to be a mytho-
logical perception that we are neglecting our human traits as a
profession, but au contraire. Anyone involved in animal rehab
knows for a fact that we as practitioners interact with humans
every bit as much as we do when treating humans directly,
even more so in some cases. Educating animal owners is cer-
tainly one of the biggest aspects of being successful in animal
rehab, and let us not forget the countless number of clients
who all too often jump at the chance to ask a PT a question
about their own injury while treating ‘Fluffy.” Yes, we all could
tell stories. So my response to the nay-sayers is that animal
therapists are pretty darn good at dealing with the psychoso-
cial aspects of human care to comfort emotional distress and
to also maximize personal ability to care for...yes, I am going
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to say it again, animals. In effect I would argue that animal
therapists treat both animals and humans simultaneously.

PRACTICE ANALYSIS SURVEY & CSM

The ARSIG would like to move forward with some excit-
ing initiatives but cannot do so until raw data from a practice
analysis survey conducted in 2007 are analyzed. Yes the survey
is somewhat dated, but elements of it are salvageable and may
prove useful in the creation of a new survey that needs to be
conducted in the next year or two. The ARSIG officers cannot
make arbitrary decisions for action without valid data to sup-
port new and innovative proposals. Therefore the practice anal-
ysis survey will become a primary focus of attention over the
next few months and will be discussed during the APTA Com-
bined Sections Business Meeting, 2014.

Speaking of Combined Sections, I am very excited to
announce that the ARSIG had another continuing education
program accepted for the conference in Las Vegas, NV. The
topic will be on manual therapy of the canine thoracic spine
and will be taught by Laurie Edge-Hughes BScPT, MAnimSt
(Animal Physio), CAFCI, CCRT. I sincerely hope you will be
able to join us at CSM next February for a fun and exciting
continuing education course and business meeting.

PHILOSOPHICAL NOTE ON THE TOPIC OF
RESEARCH

Finally, I want to address a very important topic, espe-
cially for the ARSIG as it continues to gain greater reputabil-
ity. Simply put, we need more research in the field of animal
rehab. The area of focus is wide open considering how little has
been validated by way of evaluation tools, movement disorders,
evidence-based interventions, and quality outcomes. Research
may encompass several methodological designs including case
studies, literature reviews, and randomized controlled trials.
Another option is for SIG members to consider the idea of
looking at multi-site studies to pool large amounts of data on
a specific phenomenon of interest. As a brief side-note, it is
important to recognize that consistently observed anecdotal evi-
dence certainly influences clinical decision making, but findings
should still be validated by quality research before any claims of
true efficacy can be made.

I am not sure how else to say this fellow colleagues, but
research is what ultimately will define how we practice in the
future. There is no escaping this simple fact. Health care today is
all about evidence-based practice, so we need to encourage more
PTs and PTAs to take the lead on research initiatives and I am
referring specifically to topics on animal-based rehabilitation.

Engagement in the process of research is a natural sequence
of growth for any new profession or area of practice within a
profession. When the early pioneers of physical therapy orga-
nized our profession in the 1920s, they were not conducting
large amounts of research to validate practice. But look where
we are today! The voluminous amount of research published by
PTs and PTAs alike is phenomenal, and so too this must happen
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in our niche market of animal rehab. If we want credibility as
practitioners in the future, there is only one path to travel, and
that road includes scholarly endeavors. So someday when you
are asked, “How do you know that particular procedure is the
best option in this case?” What will you hang your hat on?

Kirk Peck, President ARSIG
(402) 280-5633 Office
E-mail: kpeck@creighton.edu

Costovertebral Joint
Dysfunction in an Obedience
Trained Golden Retriever:

A Case-Study

Kirk Peck PT, PhD, CSCS, CCRT; Michelle Beck, DVM, CCRT

PAST MEDICAL HISTORY

Buoy is a 7-year-old intact male Golden Retriever, and 2010
AKC National Obedience Champion. Buoy had been treated
previously in rehabilitation for a partial tear and avulsion of the
left biceps brachii tendon in April 2010, and for a nonpain-
ful gait dysfunction related to compensatory actions of his left
forelimb. Both conditions were successfully rehabilitated and
allowed Buoy to return to competition. In January 2013, Buoy
returned to rehab for evaluation of a ‘roached’ thoracic spine
causing a malaligned sitting posture. The client was concerned
the poor sitting conformation would impact Buoy’s perfor-
mance during competition so a professional evaluation was pur-
sued. Figure 1 displays a radiographic view of a roached spine.

SIGNIFCANT PAST HISTORY

During the initial evaluation, the client revealed that when
Buoy was young he ‘wrapped’ himself around a tree while play-
ing and may have injured his spine at that time. The incident
did not require formal rehabilitation, and no additional injuries
to the spine were reported.

INITIAL PHYSICAL EXAMINATION

In early January 2013, Buoy was examined by a certified
rehab veterinarian. Physical evaluation revealed no palpable
difference in supraspinatus, pectoralis, or deltoid muscle mass.
Tendinous resistance to left elbow extension was noted, but

Figure 1. Radiograph image displaying increased
kyphosis, eg, roach spine posture.

270

full painfree range of motion was present bilaterally. Vertebral
mobility testing using dorsoventral joint glides revealed no signs
of pain or discomfort. No change in lameness or gait abnor-
mality was observed during initial assessment. Buoy was cleared
of all other medical conditions. Buoy’s owner was therefore
instructed to resume regular obedience training as tolerated
along with weekly sessions of aquatic therapy for conditioning.
Following one month of therapy, Buoy’s roached back posture
remained and a consultation was arranged with a physical thera-
pist certified in canine rehabilitation.

PT PHYSICAL EVALUATION

On February 14, 2013, an evaluation was performed by the
physical therapist that resulted in no abnormal findings or elici-
tation of pain with the following assessments: (1) passive range
of motion to all 4 extremities (including isolated stretching of
a variety of thoracic and pelvic limb muscles); (2) dorsoventral
mobilizations of the cervical, thoracic, and lumbar spinal seg-
ments using pressure over the spinous processes; and (3) all
special tests evaluating ligamentous integrity at the shoulders,
elbows, hips, and knee joints. Isolated costovertebral joints
were then assessed for signs of pain or dysfunction. Grade 3
dorsoventral glides were performed on all thoracic costoverte-
bral joints. A significant and immediate painful response from
Buoy was elicited with pressure directly over the right T10 and
T11 segments. No signs of pain or dysfunction were found with
similar grades of joint movement on the left T10 and T11 seg-
ments. No other significant findings were found upon physical
examination.

INTERVENTION

Joint mobilization was applied to the right costovertebral
segments at T10 and T11 secondary to hypomobility and pain.
Grades 3 and 4 joint mobilizations were performed as tolerated
in a dorsoventral and slightly oblique plane along with direct
mobilization over the corresponding ribs just lateral to the
costovertebral joints. Buoy exhibited a decreased roached sit-
ting posture immediately following treatment. The client was
instructed to perform deep tissue massage of the epaxial muscles
and gentle rib springing over the affected thoracic area as a home
program.

FOLLOW-UP VISITS

Buoy returned to rehab on February 18 for deep tissue mas-
sage, treatment of involved ribs with costovertebral joint mobi-
lization, lateral rib springing, and laser therapy to the right
T8- T12 costovertebral joints. During assessment Buoy contin-
ued to exhibit a slight roached back in a sit position although
markedly improved in 5 days. He also exhibited significantly less
discomfort upon palpation and joint mobilization over the T10
and T11 segments.

Buoy did not return to rehab until March 7, 2013. During
follow-up, he exhibited only a mild twinge of discomfort with
joint mobilization on the right T11 costovertebral segment, but
range of motion of the same segment was unrestricted in com-
parison to adjacent costovertebral joints. The T10 segment had
full painfree joint play. Buoy exhibited only a mildly observable
roached spine posture in sitting. The client was so pleased with
Buoy’s progress she entered him in full Obedience competition.

On March 16-17, 2013, Buoy competed at the AKC
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National Obedience Competition in Tulsa, Oklahoma and won
the National Championship for the second time in his career
(Figure 2). The client reported that he was training well and
looked like a “million bucks” during competition.

CLINICAL SIGNIFICANCE

In general, a roached spine is defined as an abnormal convex
curvature located in the cervical, thoracic, or lumbar regions.
Visual inspection reveals an arch in the spine that may or may
not be painful upon palpation. If the arch remains present
during standing, sitting, or active movement, it is considered
to be roached and may be the source of movement or postural
dysfunction. Differential diagnoses of a roached spine includes,
but is not limited to, the following: intervertebral disk disease,
tumor, kidney disease/infection, abdominal masses, liver dis-
ease, gastrointestinal upset, abnormal bone growth, excessive
muscle development, congenital abnormality, joint dysfunc-
tion, or a benign clinical finding.

The costovertebral joints are classified as ‘planar’ synovial
joints reinforced by several ligamentous structures and muscle
attachments.'? Costovertebral joints are located lateral to the
zygapophyseal (facet) joints as seen in Figure 3.

Costovertebral joints possess only a few degrees of range
of motion at each segment allowing for normal painfree body
movements. The limited amount of segmental mobilicy how-
ever serves to also prevent excessive rib displacement during
flexion, extension, and side bending of the thoracic spine.! Cos-
tovertebral segments consist of a synovial joint capsule, mecha-
noreceptors, and pain nerve fibers. Therefore these joints are a
potential source of pain in the presence of movement dysfunc-
tion, dislocation, or fracture.*

Mechanical disorders of the costovertebral joints may
include states of hyper- or hypomobility secondary to liga-
mentous sprains, muscle strains, bony pathology, or prior
fractures. Rehabilitation will vary depending on the cause of

Figure 2. Buoy, National Obedience Champion. March 17,
2013, Tulsa, OK.
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injury, involved structures, and state of tissue healing. Thera-
peutic interventions for rehabilitation may include soft tissue
and joint mobilization to restore normal mobility, splinting for
protection during periods of controlled healing, physical agents
such as laser, ultrasound, or electrical stimulation to reduce
pain, swelling, and muscle spasm, and therapeutic exercise for
balance/coordination and core stabilization.

CONCLUSION

The importance of this case study is to emphasize the need
to evaluate costovertebral segments, in addition to zygapophy-
seal joints, as part of an initial evaluation on a dog exhibiting
a roached thoracic spine, or any painful condition of the spine
with suspected mechanical joint dysfunction. It is clinically
possible for costovertebral segments to be a primary source of
pain and dysfunction even when adjacent zygapophyseals joints
exhibit normal painfree motion. Costovertebral joints are a
potential trigger for pain and dysfunction but with proper inter-
vention can be restored to normal mobility allowing the canine
patient a return to desired activities and sport participation.
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Figure 3. Thoracic spinous process displayed pointing
upward with costovertebral joints articulating with
vertebral bodies just lateral to the zygapophyseal joints.
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