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Rotator Cuff Tendinopathy:
Navigating the Diagnosis-
Management Conundrum

otator cuff (RC) tendinopathy refers to pain and weakness, and uncertainty as to the cause and lo-

most commonly experienced with movements of shoulder cation of the symptoms. Rotator cuff

external rotation and elevation, as a consequence of excessive ~tendinopathy is commonly referred to

load on RC tissues. Excessive load is a relative term and will 2° SuPacromial impingement syndrome,

L. L. . However, the belief that acromial irrita-
vary within and between individuals as a consequence of changes in "0 primary cause of symptoms
activity levels. Epidemiological data are difficult to determine due to  may be erroneous. 5751

a poor level of association between structural failure and symptoms, The anterior (subscapularis) and
posterior (ie, attaching to the posterior

115. 1
® The hallmark characteristics of The principles guiding exercise treatment for RC :Esrfirc:f:'r;sf iiiuzciilgier,essgifglgz
rotator cuff (RC) tendinopathy are pain and weak- tendinopathy include relative rest, modification of ’ p ? . .
ness, experienced most commonly during shoulder  painful activities, an exercise strategy that initially muscles, respectively, provide internal
external rotation and elevation. Assessment is does not exacerbate pain, controlled reloading, and external rotation torque at the shoul-
complicated by nonspecific clinical tests and the and gradual progression from simple to complex der."?79 The RC muscles also provide
poor correlation between structural failure and should.e.r mover_nents. Evidence_ also exi§t§ for functional shoulder joint stability, with
symptoms. As such, diagnosis is best reached by 2 specific exercise program being beneficial for anterior and posterior RC muscles being
exclusion of other potential sources of symptoms. ~ people with massive inoperable tears of the RC. . L. . ..
Symptomatic incidence and prevalence data Education is an essential component of rehabilita- recruited at 31gn1ﬁcantly different activity
currently cannot be determined with confidence, tion, and attention to lifestyle factors (smoking levels, depending on the movement per-
primarily as a consequence of a lack of diagnostic ~ cessation, nutrition, stress, and sleep manage- formed: shoulder flexion (greater poste-
accuracy, as well as the uncertainty as to the loca- ~ Ment) may enhance outcomes. Outcomes may rior RC muscle activation) or shoulder
tion of symptoms. People with symptoms of RC also betetqhanceit:jy sut)'grotjplntg RCtte{]d[[nopathy extension (greater anterior RC muscle
finergiy sheuld datve canstEmle aaian presentations and directing treatment strate- . .

o esetih it conatnty demonsratoo 665 accoing o the lncal resentatonand | 2CEivation)-1 This suggests that coun-
provement in symptoms with a well-structured and ~ the patient’s response to shoulder symptom terbal.ancmg humeral head translation
graduated exercise program. This improvement modification procedures outlined herein. There resulting from shoulder flexor, extensor,
is equivalent to outcomes reported in surgical are sub;tantial deficits in our knowledge regarding and abductor muscle activity is an impor-
trials, with the additional generalized benefits of RC tendinopathy that need to be addressed to tant function of the RC.
exercise, less sick leave, a faster return to work, Ejf:;:e;r:ggr(());gjg?ﬁ)a lggl;tcg(;r;i_; L;Jbozr;hSOei;SZ%(;gS The aim of this commentary is to pres-
Tisevidoncscors (e sectumof sndions _ COH0Z519[uspt 201 541 ent information related to the function of
that include symptomatic RC tendinopathy and ® infraspinatus, rotator cuff the RC, to 'dISCllSS uncertainties related
atraumatic partial- and full-thickness RC tears. shoulder, supraspinatus to pathoetiology and assessment, and

to present strategies for management

Department of Allied Health Professions and Midwifery, School of Health and Social Work, University of Hertfordshire, Hatfield, UK. 2Therapy Services, St George's Hospital NHS
Trust, London, UK. 3Musculoskeletal Physiotherapy, Central London Community Healthcare NHS Trust, London, UK. “Centre for Health and Human Performance, London, UK.
Department of Clinical Therapies, Faculty of Education and Health Sciences, University of Limerick, Limerick, Ireland. éDepartment of Rehabilitation, Faculty of Medicine, Laval
University, Quebec City, Quebec, Canada. ’Center for Interdisciplinary Research in Rehabilitation and Social Integration, Quebec City, Quebec, Canada. ®Discipline of Biomedical
Science, Sydney Medical School, University of Sydney, Sydney, Australia. Dr Lewis developed the shoulder symptom modification procedure and the shoulder fixation belt seen
in Figure 6. The other authors certify that they have no affiliations with or financial involvement in any organization or entity with a direct financial interest in the subject matter
or materials discussed in the article. Address correspondence to Dr Jeremy Lewis, Department of Allied Health Professions and Midwifery, School of Health and Social Work,
Wright Building, College Lane Campus, University of Hertfordshire, Hatfield AL10 9AB, Hertfordshire, UK. E-mail: jeremy.lewis@LondonShoulderClinic.com @ Copyright ©2015
Journal of Orthopaedic & Sports Physical Therapy®

JOURNAL OF ORTHOPAEDIC & SPORTS PHYSICAL THERAPY | VOLUME 45 | NUMBER 11 | NOVEMBER 2015 | 923



Downloaded from www.jospt.org at Uni of Sydney Cumberland on May 26, 2016. For persona use only. No other uses without permission.

Copyright © 2015 Journal of Orthopaedic & Sports Physical Therapy®. All rights reserved.

Journal of Orthopaedic & Sports Physical Therapy®

based in part on a specific approach to
shoulder symptom modification proce-
dures (SSMPs) outlined herein. Emerg-
ing research implicating the potential for
central sensitization and cortical involve-
ment is also discussed.

Pathoetiology

Neer®%*7 argued that 95% of RC pathol-
ogy was caused by irritation from the
overlying acromion, calling the condi-
tion subacromial impingement syndrome
and recommending acromioplasty in the
event of failure of nonsurgical care. Sup-
port for this pathoetiological model of RC
tendinopathy is equivocal,®* and recom-
mendations to avoid the use of the term
subacromial impingement syndrome
have been made.®®9* The definitive cause
of RC tendinopathy remains uncertain, as
does the reason for the pain experienced
by people with this common condition.

A poor level of association exists be-
tween symptoms related to RC tendinop-
athy and structural failure observed on
imaging (ultrasound, magnetic resonance
imaging [MRI]) or intraoperatively,57%
and uncertainty persists regarding the
role of inflammation in the tendon and
associated bursae.?>29%1 Higher con-
centrations of inflammatory substances
have been reported in the subacromial
bursal tissue in people diagnosed with
RC tendinopathy. However, this finding
is not consistent,’"? and a definitive un-
derstanding of the relationship between
bursal and tendon symptoms with re-
spect to both causation and association
remains elusive.”

There is poor understanding of the
source of the pain in RC tendinopathy,
as subacromial bursectomy has been
shown to be as effective as the combi-
nation of subacromial bursectomy and
acromioplasty.* Although this finding
challenges the benefit of acromioplasty,
this study, like other surgical studies, did
not control for placebo®*°¢ and the sub-
stantial relative rest following surgery.'97
Therefore, there is no certainty that any
derived benefit was due to either surgical
procedure.5*

[ CLINICAL COMMENTARY ]

Proposed mechanisms of RC tendi-
nopathy include intrinsie, extrinsic, or
combined mechanisms.5°* Extrinsic or
external mechanisms potentially involve
attrition of the RC tendons from con-
tact with structures such as the humeral
head below and the coracoacromial arch
above,*” possibly due to poor function of
the musculature responsible for control-
ling the position of the humeral head sec-
ondary to weakness, fatigue, pain-related
inhibition, and structural incompetence.
Diagnostic ultrasound is both a reliable
and valid method to measure the sub-
acromial space and the acromiohumeral
distance.™7 Approximately 45% of peo-
ple diagnosed with RC tendinopathy have
areduction in the subacromial space dur-
ing elevation of the arm, which rehabili-
tation has the potential to normalize.’°
Studies of the effect of RC muscle fatigue
suggest that the size of the subacromial
space is reduced following fatigue? and
that recovery to normal is delayed in
those with RC tendinopathy.” In addi-
tion, electromyography studies in people
with RC tendinopathy have reported re-
duced RC muscle activation,®>® as well
as delayed onset of activation in muscles
controlling position and movement of the
scapula.?®

The evidence for the acromion being
the principal cause of external irritation
on the RC tendons has been challenged.5®
Variations described in acromial shape®
may not be morphological but may in-
stead develop over time,?*"¢ or be a sec-
ondary consequence of RC failure.!®®
Deviations in posture from an idealized>*
yet unsubstantiated norm, and the con-
comitant changes in scapular position,
have been proposed as a potential mech-
anism of external irritation on the RC
tendons.*® However, studies of scapular
orientation in people with RC tendinopa-
thy have reported conflicting findings,*
consistent with investigations that sug-
gest that posture in those with and with-
out symptoms may not follow set clinical
rules,® leading to the development of
individualized postural-assessment
protocols.5?

Intrinsic mechanisms relate to factors
that directly influence tendon health and
quality, including aging,"® genetics,'®
vascular changes,* and altered load-
ing.% Excessive tissue load remains the
most substantial causative factor in the
development of RC tendinopathy, as re-
flected by the fact that RC tendinopathy
occurs more frequently in the dominant
limb"7 and in occupations” and sports
with high rates of upper-limb loading.'*®
Underloading may also disrupt tendon
homeostasis,?® potentially resulting in a
temporally earlier point of failure, when
the tendon is subject to load. Lifestyle
factors such as obesity, metabolic syn-
drome, and smoking may increase the
risk and detrimentally impact recovery
of RC tendinopathy.>*

There is clear potential for interaction
between intrinsic and extrinsic mecha-
nisms. McCreesh et al” have demon-
strated that RC muscle fatigue leads to
short-term decrease in acromiohumeral
distance and swelling of the supraspi-
natus tendon in people with RC tendi-
nopathy. The enlarged tendon occupies
more subacromial space, a phenomenon
represented by the subacromial occupa-
tion ratio (acromiohumeral distance-
supraspinatus thickness), increasing the
potential for compression? and the pos-
sible development of secondary acromial
osteophytes.’®® This swelling,” com-
bined with loss of humeral head control
(superior migration), may lead to symp-
toms clinically associated with subacro-
mial impingement. As such, it would be
appropriate to direct treatment to restore
local homeostasis by reducing pain, im-
proving the tendon’s capacity to sustain
loading, and re-establishing humeral
head control before considering surgical
subacromial decompression, even in the
presence of RC tendon tears and acromial
osteophytes.50:616+68

Central Sensitization and

Cortical Changes

The cause of local pain in tendinopathy
remains elusive, and frequently the level
of pain experienced varies substantially
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among individuals. Central sensitization
could contribute to explain this dispar-
ity,* and several studies have investigated
its role in individuals with RC tendinop-
athy. Gwilym et al** demonstrated that
a significant proportion of individuals
with RC tendinopathy have pain radiat-
ing down the arm and hyperalgesia to
punctate (pinprick) stimulus of the skin.
Furthermore, the presence of either hy-
peralgesia or referred pain preoperatively
is associated with a worse outcome from
subacromial decompression 3 months af-
ter surgery.* Two other studies compared
pain thresholds between individuals with
and without unilateral RC tendinopa-
thy?*92 and found hypersensitivity at local
and remote sites bilaterally in the symp-
tomatic population, suggesting central
sensitization. These findings suggest that
central sensitization is present in a pro-
portion of people diagnosed with RC ten-
dinopathy, and that the pain experienced
may not always relate to local pathology.

Another potential influence in the
development or maintenance of pain is
the presence of central motor alterations.
Ngomo et al®*® have shown that individu-
als with RC tendinopathy demonstrate
decreased corticospinal excitability of
the infraspinatus muscle on the affected
side compared to their unaffected side.
Furthermore, this interhemispheric
asymmetry is associated with the dura-
tion of pain, suggesting that the cortico-
spinal excitability may decrease over time
in the affected shoulder.®® Corticospinal
hyperexcitability at rest and hypoexcit-
ability during voluntary activation have
also been reported for the deltoid muscles
in individuals with chronic full-thickness
tears of the RC.” These altered muscle
cortical representations show adaptive
changes in the central nervous system as-
sociated with RC tendinopathy and may
contribute to the neuromuscular deficits
associated with this disorder.

Assessment

Assessment involves a number of sequen-
tial and interrelated stages. Following the
patient interview and careful screening

for health-related systemic conditions,
further information is gained from the
completion of pain, quality-of-life, and
disability questionnaires and measure-
ments of impairments (active and passive
ranges of movement, shoulder capsule ex-
tensibility, and muscle function: strength
and endurance).’®*

As is easily understood from observ-
ing sporting activities such as the tennis
serve and pitching in baseball, as well as
function during many vocational activi-
ties, energy to complete many of them is
transferred from the lower limbs, through
the trunk, to the shoulder.5729102195 Pajn,
weakness, and restricted range of move-
ment in the lower limbs or trunk are ex-
amples of deficits distal to the shoulder
that have the potential to detrimentally
impact shoulder function. Reduced en-
ergy transfer to the shoulder could result
in higher requirements at the shoulder
itself, potentially leading to early fatigue
of the RC muscles and a lower threshold
at which tissue failure and/or shoulder
symptoms may occur. Although the va-
lidity of the whole-body screening that is
relevant to every sport and vocation re-
mains in its scientific infancy, the assess-
ment of the influence of pain, restricted
movement, instability, and weakness
in the rest of the body should be con-
sidered as an integral part of shoulder
assessment.

Assessment of impairment is typically
followed by special orthopaedic tests
designed to assess the structural integ-
rity of the RC. Reproduction of pain and
identifying weakness during these pro-
cedures are considered clinically diag-
nostic. However, multiple narrative and
systematic reviews**’ have concluded
that the capability of these tests to as-
sess and implicate the RC as the source
of symptoms cannot be achieved with
the certainty and confidence required
to meaningfully inform clinical decision
making.®”6¢ Tests have been described to
individually assess the 4 RC muscles and
their related tendons.” A fundamental
requirement for a clinical procedure to
implicate a structure would be the ability

of the clinical test to assess that structure
in isolation; the morphology of the RC
muscle group, however, does not allow
for this. Clark and Harryman?? reported
that the infraspinatus and supraspinatus
fuse near their insertions and cannot be
separated, and that the teres minor and
infraspinatus merge inseparably just
proximal to the musculotendinous junc-
tion. The RC tendons are also confluent
with the capsule of the shoulder and the
coracohumeral and glenohumeral liga-
ments. Interweaving of the RC with the
glenohumeral joint ligamentous and
capsular tissues negates the possibility of
isolated testing of individual structures.
The inability to test shoulder muscles in
isolation has been demonstrated in an in-
tramuscular electromyography investiga-
tion comparing the full- and empty-can
tests, which are commonly used to test
for supraspinatus pathology. During the
full-can test, 8 other shoulder muscles
were found to be equally activated rela-
tive to the supraspinatus, and during the
empty-can test, 9 other shoulder muscles
were equally activated,' a finding that
challenges the validity and clinical utility
of these tests.

Bursae function to reduce friction
between moving structures, and up to
12 bursae have been identified through-
out the shoulder region. Bursae receive a
rich sensory innervation from mechano-
receptors and nociceptors* and have the
potential to substantially contribute to
shoulder pain.?®299 Substance P is one of
many substances identified in the shoul-
der bursae that may stimulate free nerve
endings and result in shoulder pain 1
with higher concentrations of substance
P in the subacromial bursa being associ-
ated with higher levels of shoulder pain.*
All shoulder special tests stretch and
compress multiple structures, including
the bursae, and, as such, it is unlikely that
orthopaedic special tests can be used to
isolate a single structure.

Diagnostic ultrasound, MRI, and sur-
gery have been used as reference stan-
dards to validate clinical orthopaedic
tests. An essential criterion for validity is
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that structural failure, seen on imaging, is
present in those with symptoms, and not
present in those without. Of concern, the
authors of several studies have reported
the presence of substantial shoulder tis-
sue structural abnormality in people
without shoulder symptoms.>>2%8%3 In an
MRI investigation, Frost et al®® reported
that 55% of people diagnosed with sub-
acromial impingement syndrome had
evidence of supraspinatus tendon pa-
thology, compared with 52% in people
without symptoms, with the incidence
increasing equally in both groups with
advancing age. Asymptomatic partial-
and full-thickness RC tears have been
reported in 50% of people in their sev-
enth decade and in 80% of people over
80 years of age.®! In a separate study
using MRI, a very high incidence of RC
pathology (79% for the pitching shoulder
and 86% for the catching shoulder) was
reported in asymptomatic professional
baseball pitchers.* In a recent study, 96%
of men without shoulder symptoms were
reported to have some form of structural
abnormality identified on ultrasound,
including subacromial bursal thicken-
ing, supraspinatus tendinosis, and su-
praspinatus tears.’® It is apparent that
the presence of structural tissue failure in
large numbers of people without symp-
toms challenges the validity of imaging
to identify the source of symptoms. This
also includes intrasurgical observation of
tissue failure, which has been considered
by some to be the gold standard compar-
ator to determine the validity of clinical
tests.” These data highlight the fact that
many people undergo surgery on shoul-
der tissue(s) that potentially may not be
the cause of their symptoms.

A consequence of the difficulty in de-
riving a definitive structural diagnosis
from clinical tests and imaging proce-
dures has prompted some individuals
to advocate treatment-direction (also
known as treatment classification) tests
to guide patient management.'? One
method, the SSMP,%” systematically in-
vestigates the influence of thoracic pos-
ture, 3 planes of scapular posture (and

[ CLINICAL COMMENTARY ]

FIGURE 1. Performing symptomatic shoulder flexion in natural posture (A). Repeating the same movement after
performing active thoracic extension by asking the patient to place the fingers of the contralateral hand on the
sternum and lift gently (B) before repeating the shoulder flexion movement.

combinations of scapular positioning),
and humeral head position (using a bat-
tery of tests) on shoulder symptoms.®” In
addition, the cervical and thoracic spinal
regions are screened to determine their
influence on symptoms.5?

Shoulder Symptom Modification
Procedure

The first stage of the SSMP is to iden-
tify relevant (typically 1-3) aggravating
movements, activities, or postures that
reproduce symptoms. Then, as detailed
in the APPENDIX, a systematic and step-
wise algorithm is applied to the aggra-
vating movements, activities, or postures
to determine if the symptoms are altered
and to what extent. It is difficult to state
definitely what alteration in symptoms
is clinically meaningful, and the SSMP
relies on the patient to make that deter-
mination. Patients report what is impor-
tant to them, such as improvement in
movement/function, less pain, reduced
paresthesia, or a greater feeling of sta-
bility. If an individual expresses that any
component of the SSMP has resulted in
a meaningful positive change, then the
procedure used to produce that change
is used to inform treatment. With respect

to pain, anecdotally, patients frequently
report improvement when they experi-
ence a 30% reduction in symptoms, but
this varies from individual to individual.

The first procedures of the SSMP aim
to determine the influence of increasing
and decreasing the thoracic kyphosis on
the presenting symptoms. For example,
if shoulder abduction through a painful
arc is identified as the main provocative
movement, then the immediate influence
of active thoracic extension and possi-
bly flexion is assessed when performing
shoulder abduction through that painful
arc. For simple activities, thoracic exten-
sion is achieved by asking the patient to
place a finger on the sternum and use
this as a guide to actively lift (extend)
the thorax, and hold this position while
repeating the movement of shoulder ab-
duction (FIGURE 1). For more demanding
movements such as a push-up or a ten-
nis or volleyball serve, or for prolonged
activities such as a 400-m freestyle swim,
athletic tape is used in an attempt to hold
the thoracic spine into extension.

If the thoracic maneuver reduces the
symptoms by 100%, then the assessment
is complete and treatment is initiated
with a combination of postural aware-
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FIGURE 2. Symptomatic shoulder flexion is first
performed in the patient's natural posture. Then,
symptomatic shoulder flexion is repeated after the
scapula is passively placed in 1 of 3 movement
planes (elevation/depression, protraction/retraction,
anterior/posterior tilt) or combinations of movement
planes. The scapula is allowed to move and return to
its “new” starting position. Scapular movement is not
facilitated or restricted.

ness, exercise (including motor control
during the provocative activity), and
manual therapy (to ensure adequate
joint and soft tissue compliance). In this
scenario, the aim of treatment is to im-
prove thoracic extension, especially dur-
ing the identified provocative activity or
activities.

If the thoracic procedures do not or
only partially alleviate symptoms, then
symptom changes secondary to scapu-
lar procedures are assessed. Again, if
the movement is relatively simple, these
scapular procedures can be performed
manually (FIGURE 2). If the activity is more
demanding, where manual stabilization
would not be possible, then athletic tape
may be used with the goal to change the
scapular position (FIGURE 3). At present,
the most effective approach to determine
how best to assess the influence of the
scapula on presenting symptoms is not
known, with facilitation,*® taping,’® and
repositioning®” techniques having been
described. The aim of the scapular pro-
cedures used in the SSMP is not to assist
or facilitate scapular movement, but to
reposition the scapula prior to the initia-

FIGURE 3. With more demanding movements,

such as throwing and swimming, assessment of

the influence of scapular position on the painful
movement is achieved using taping or specially
designed neoprene belts. In this instance, throwing is
repeated after the scapula is taped into elevation.

tion of movement. This is achieved by the
therapist gently placing the scapula into a
new starting position in 1 of 3 movement
planes and combinations of these planes,
and allowing the scapula to move from
this new starting position without as-
sistance. By doing this, the clinician can
learn if 1 position or a combination of po-
sitions reduces symptoms. For example,
positioning the scapula in a position of
elevation and posterior tilt and allowing
the scapula to then move actively from
this position may be beneficial for one
individual; for another, it may be benefi-
cial to start from a more retracted posi-
tion, and for another to start from a more
depressed and posteriorly tilted position.
In others, scapular reposition does not
change symptoms and would then not be
included in management.

Consistent improvement in symp-
toms that occur as a result of adjusting
the starting scapular posture informs
management of the condition, and treat-
ment consisting of exercise and manual
therapy can be initiated. The aim of this
treatment is to change the motor control
of the scapula consistent with the as-
sessment findings during the provoca-
tive movement to reduce or alleviate
symptoms.

If the scapular procedures do not
fully alleviate symptoms, the clinician
progresses to assess the effects of the
humeral head procedures. The purpose

FIGURE 4. Humeral head procedures aim to assess
the effect of changing the relationship between the
humeral head and glenoid fossa. In this instance,
the shoulder is positioned in a short lever just below
the point of symptoms. The individual is requested
to gently push the elbow to the ground, 3 isometric
contractions of 5 to 6 seconds in duration are
performed, and then the arm is gently passively

lowered and the symptomatic movement is retested.

of the procedures is to positively influ-
ence the patient’s symptoms by applying
techniques that aim to depress, elevate,
or anteriorly or posteriorly glide the hu-
meral head. Two examples are detailed
in FIGURES 4 and 5. FIGURE 6 shows other
procedures used to assess symptoms po-
tentially related to a lack of anterior or
posterior shoulder stability. As with the
thoracic and scapular procedures, hu-
meral head procedures that meaningful-
ly improve symptoms are used to guide
treatment. In many instances, combina-
tions of thoracic, scapular, and humeral
head procedures may help to resolve
symptoms (FIGURE 7).

If the first 3 stages of the SSMP do
not completely alleviate or reduce symp-
toms, then the final stage of the SSMP
(neuromodulation) involves assessing the
influence of manual procedures, such as
pressure-based procedures (aimed at the
soft tissues and joints), that may modu-
late shoulder symptoms and are routinely
performed throughout the cervical, tho-
racic, and shoulder regions.
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The SSMP is designed to influence
symptoms felt in the shoulder from a
multitude of potential sources and for a
multitude of potential reasons, some of
which may be due to RC tendinopathy. If
a component or combination of compo-
nents of the SSMP reduces or alleviates
symptoms, then the technique found to
be beneficial (ie, reduce symptoms) dur-
ing the assessment process informs clini-
cal management and forms part of the
treatment. The SSMP cannot determine
if the changes in symptoms produced
when assessing the thoracic, scapular,
or humeral head positions are the pri-
mary cause of the patient’s presenting
symptoms. The SSMP may also modify
symptoms that are attributable to RC
tendinopathy (and from other sources as
well), but we currently are unable to de-
termine the exact mechanism or source of
symptoms. Potential mechanisms where-
by the SSMP may reduce symptoms in-
clude alterations in scapular position,
changes in length-tension relationships
of RC muscle and tendons, increasing
space under the acromion, stabilizing or
optimizing the position of the humeral
head or the scapula, or neuromodulation
of the sensation of pain.

The reliability, validity, and prognos-
tic value of procedures such as those used
with the SSMP need to be determined.
At this time, their purpose is to bridge
the gap in knowledge in current clini-
cal practice imposed by the uncertainty
of the source of symptoms until robust
imaging and clinical diagnostic methods
of identifying the location and cause of
symptoms become available.

If clinical evidence suggests that RC
pathology is present, such as a history
of increased loading and the presence of
pain and weakness principally identified
during shoulder external rotation and el-
evation (suggestive of involvement of the
supraspinatus, infraspinatus, and teres
minor), and the SSMP does not fully al-
leviate the symptoms, a graduated RC
rehabilitation program is added to the
components of the SSMP that were found
to be beneficial.5”

[ CLINICAL COMMENTARY ]

FIGURE 5. Other sequences of humeral head procedures are designed to test the influence of external and internal
rotation of the shoulder during the provocative movement in non-weight-bearing and weight-bearing positions. In
this instance, the influence of adding an external rotation movement to shoulder flexion is being assessed. This

may be performed by the therapist or by the individual.

Rotator Cuff Treatment/Management

The primary intervention for treating
RC tendinopathy is active exercise ther-
apy. Current research evidence provides
considerable confidence for people diag-
nosed with RC tendinopathy to expect an
equivalent outcome to surgical interven-
tion with a well-structured and graduat-
ed exercise program, with the additional
generalized benefits of exercise, less sick
leave, a faster return to work, and re-
duced health care expenses.'°®! Surgery
does not confer additional benefit at 1-,
2-, or 5-year follow-up for the treatment
of RC tendinopathy,*>#>55% and a struc-
tured exercise program significantly re-
duces the need for surgery.” Also, surgery
(acromioplasty or acromioplasty and RC
repair) is not associated with an im-
proved outcome over exercise alone for
atraumatic partial-thickness tears (less
than 75% thickness tear of the supra-
spinatus)®? or atraumatic full-thickness
RC tears.®® All these studies used gradu-
ated exercise designed to target the RC
musculature, with the number of formal
treatment sessions ranging from 6 to 19.
Some studies also included motor control
exercises, scapular exercises, and shoul-

der stretches as part of the plan of care.
One study” specifically permitted and
recommended pain up to a level of 5/10
(where 10 represented maximal pain)
when performing the exercises, provided
that the pain at rest reverted to the lev-
els experienced before the exercise by the
next exercise session.

Although active exercise is the most
valuable type of treatment for RC tendi-
nopathy, many exercise strategies have
been proposed, and uncertainty as to the
most effective exercises persists. Despite
varied rationales being proposed to jus-
tify these different exercise strategies, a
number of common guiding principles
emerge to direct the implementation of
exercise therapy to address pain, weak-
ness, and loss of normal function associ-
ated with this condition.

Shoulder range of motion and mus-
cle function may improve when pain
is reduced,’'°” and therefore strategies
to reduce pain are a common feature
of exercise programs for the treatment
of RC tendinopathy.*® These strategies
commonly include relative rest, which
consists of advice/strategies to reduce/
modify affected-limb activities to avoid
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FIGURE 6. Of the 10 humeral head procedures, the final sequence involves assessing the influence of anterior-
to-posterior and posterior-to-anterior forces applied on the humeral head during provocative movements in weight-
bearing and non-weight-bearing positions. The shoulder fixation belt (www.LondonShoulderClinic.com) is held by
the therapist or attached to a frame or door. Assessment involves using pure anterior-to-posterior and posterior-
to-anterior directions with varying forces, followed by techniques involving varying extents of superior inclination
until an optimal position is found. (A) The effect of an anterior-to-posterior force with superior inclination is being
assessed during a symptomatic throwing movement. With appropriate fixation, very aggressive and fast throwing
movements may be assessed. (B) The influence of an anterior-to-posterior force during a push-up is being
assessed. (C) A posterior-to-anterior fixation force is used.

pain exacerbation. It is conceivable that
the average of 6 to 12 weeks of relative
rest®™ following subacromial decom-
pression surgery for RC tendinopathy
and the subsequent graduated rehabili-
tation may be the mechanism of benefit
from surgery, and not the operative pro-
cedure itself.%®

The restoration of normal shoulder
movement patterns is another common
primary aim of RC tendinopathy exercise
programs, whether they are designed to
address degenerated tendons,"% altered
scapular kinematics,** or abnormal neu-
romuscular control.>?9%1°° Performing
the exercise therapy in a controlled and
graduated manner is emphasized, wheth-
er the aim is to exercise an underloaded
RC tendon,® to improve motor control
by gradually increasing the complexity
of the exercises,*” or to achieve conscious
scapular control before progressing
to scapular- and RC-strengthening
exercises.?*

As with other musculoskeletal condi-
tions, individuals diagnosed with RC ten-
dinopathy can be clinically classified into
irritable and nonirritable presentations.”
It is important to implement a structured
exercise program appropriate for the
presenting clinical symptoms. Guiding

principles for the spectrum of RC tendi-
nopathies are relative rest, modification
of painful activities, an exercise strategy
that does not exacerbate pain over time,
controlled reloading, gradual progression
from simple to complex shoulder move-
ments, and, ideally, prevention of future
recurrence.

Pain reduction is a priority in man-
aging irritable RC tendinopathy. People
with irritable RC tendinopathy com-
monly report combinations of constant
pain, night pain, and persistent pain
following minimal activity that contin-
ues for a protracted period of time. It is
important to advise people with irritable
RC tendinopathy to restrict activities of
the affected limb to avoid exacerbation
of their symptoms (relative rest). In ad-
dition, any exercise program should be
carefully planned and delivered so as not
to exacerbate symptoms. This may in-
clude devising exercises that support the
arm, are performed slowly, and are also
typically performed through a reduced
shoulder range of motion. The reasons
for the irritability are uncertain, but may
suggest local bursal involvement.? With
an unexplained high level of pain, espe-
cially at rest, sinister pathologies must be
excluded.

FIGURE 7. At the completion of the shoulder
symptom modification procedure, the effect of each
sequence of testing (thoracic, scapular, humeral
head, and pain-modulation procedures) is analyzed
and appropriate rehabilitation (as determined by
the tests) is initiated. In this example, an anterior-
to-posterior fixation force with superior translation
is applied to the humeral head, in conjunction with
external rotation, while the patient performs shoulder
flexion, which was identified as being symptomatic.
The technique must only be used if it substantially
reduces or alleviates symptoms.

There is some evidence to suggest
that sustained isometric contractions
performed in the direction of the pain
and weakness may help control pain.**6
If a combination of relative rest, isomet-
ric exercises, and carefully graduated
rehabilitation is not helpful in reduc-
ing symptoms, then injection therapy
with the goal to control pain and reduce
potential inflammation may be consid-
ered.?s** In the United Kingdom, physi-
cal therapists have been performing
joint and soft tissue injections to support
clinical practice since the 1990s, and,
more recently, physical therapists have
started to perform ultrasound-guided
procedures. Ultrasound-guided injec-
tions can target the subacromial bursa,
and evidence (albeit equivocal) suggests
that an intrabursal injection may lead to
a more effective clinical outcome.*® In
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[ CLINICAL COMMENTARY ]

RoTAaTOR CUFF TENDINOPATHY ASSESSMENT AND MANAGEMENT OVERVIEW

Assessment

Management (general)
+ Initiate treatment based on relevant findings from SSMP
+ Relevant whole-body exercises
Management (RC specific)
resting pain)

strengthening

« Patient interview, quality-of-life/disability questionnaires, shoulder impairments, imaging (required if red flags identified or if symptoms change during management)
= Special orthopaedic tests (only if required as symptom provocation, but not as structural differentiation)
* Rest-of-body screening (for range of movement, strength, endurance, balance)

« |dentification of 1 to 3 aggravating activities/movements/postures, assessment of SSMP on aggravating activities/movements/postures

+ RC tendinopathy clinical diagnosis: history of unaccustomed/increased shoulder activity/loading, pain and weakness in (resisted) external rotation

+ Patient education: address relevant lifestyle issues, including posture in bed (trying to avoid direct compression on shoulder)
« Initiate patient-monitored exercise diary to monitor effect of treatment and influence of treatment progressions
«  Determine clinical presentation of RC tendinopathy: irritable, mechanical nonirritable, degenerative

« Relative rest, reduce activities that may aggravate shoulder symptoms, monitor 24-hour symptom response (no increase in 24-hour pain/no increase in night pain/o increase in

+ Incrementally increase loading, improve motor control by increasing complexity and speed of exercises, achieve scapular control before progressing to RC and scapular muscle

Irritable RC Tendinopathy

Mechanical Nonirritable RC Tendinopathy

Degenerative RC Tendinopathy

1. Isometric exercises (submaximal; start with ap-
proximately 50% maximal strength and increase and
decrease according to patient’s response) in direction of
pain and weakness; use rolled towel between elbow and
waist. If beneficial, perform 3 repetitions x 30 seconds,
5 times per day (3-5 minutes of rest between repeti-
tions)

2. Ice therapy: ice wrap for 10 minutes, rest 10 minutes,
and repeat. If beneficial, perform 2 to 3 times per day

3. Shoulder external rotation (performed slowly) in plane of
scapula with elbow supported below shoulder height (on
towel, on tabletop, or on other hand) in pain-free range.
If beneficial, attempt 2 x 5 repetitions, 3 times per day
(3-5 minutes of rest between repetitions). Progress as
appropriate

Note: If symptoms are not resolving, consider intrabursal
injection of lidocaine or corticosteroid and lidocaine.
Manage postinjection period as for postacromioplasty
protocols (ie, self-assisted exercises, graduated and
incremental increase in exercise tolerance, no driving).
Initially, consider loading once per day every second
or third day until response to loading is established.
Then, gradually increase exercise tolerance, monitoring
24-hour pain response

Consider initial loading once per day on alternate days or
every 3 days until response to loading is established
(and does not provoke irritability), and then incremen-
tally increase loading. If not responding, treat as irritable
RC tendinopathy
Options:
1. Graduated shoulder flexion program: initially low range/
no external resistance/short lever arm to end range/
incremental progress by adding external resistance and
long lever arm
2. Shoulder external rotation program
a. Supported external rotation, as for irritable RC
tendinopathy; progress to unsupported using weights
and/or

b. In standing, use resistance tubing/weights and/or

c. Insidelying, use weights and/or

d. Inprone

Note: Permissible to exercise in pain (to NPRS 5/10) as
exercise tolerance permits and with no detrimental
response

Note: Progress to functional activities. When introducing
activities involving speed or changes in explosive speed,
reduce frequency to every 3 days to monitor response
before progressing

Use relevant components of irritable and mechanical
nonirritable presentations

Initiate Ainsworth (Torbay) rehabilitation program?

Progress to functional activities as able

Abbreviations: NPRS, numeric pain-rating scale; RC, rotator cuff; SSMP, shoulder symptom modification procedure.

addition, both glucocorticoids and an-
algesics have been shown to reduce the
tenocyte proliferation'>'! that may be a
feature of irritable RC tendinopathy.5¢
As corticosteroids have been associated
with reduced RC tissue strength in rats®°
and potential tendon apoptosis,” and as
research studies have not demonstrated
differences between corticosteroid and

analgesic subacromial injections,>%% it
may be clinically more appropriate, when
considering injection therapy, to initially
try subacromial analgesic injections fol-
lowed by graduated rehabilitation.

Once the irritability has settled, or if
the initial presentation was one of low ir-
ritability of the condition, then the gradu-
ated rehabilitation program progresses.

Shoulder rotation exercises are common-
ly employed to treat RC tendinopathy.
Although these are frequently performed
with the arm by the side, evidence derived
from electromyographic studies indicates
that the RC muscles can be recruited in
a more specific manner when rotation is
performed with the arm in 90° of abduc-
tion.*?7 If exercise in an elevated position
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DETAILED COMPONENTS FOR A ROTATOR CUFF TENDINOPATHY EXERCISE PROGRAM

Irritable RC Tendinopathy

« Isometric exercises in direction of symptoms

« |ce wrap (check for any contraindications)

+ Unloaded shoulder flexion (performed slowly) with forearm supported in pain-free range (ie, in sidelying, slide forearm, supported or in sling) or supported short-lever shoulder flexion
by sliding forearm forward, supported on surface angled to 45° (in pain-free range)

+ Unloaded shoulder ER (performed slowly) with forearm supported in pain-free range

Mechanical Nonirritable RC Tendinopathy

Treatment Program

Exercise Options

Load

Shoulder Muscle Recruitment Pattern

Graduated shoulder flexion

Shoulder ER program
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Flexion in low (<60°) ROM

Flexion with short lever to end
ROM

Full ROM flexion with long lever

ER with arm by side, in sitting and
in sidelying

ER in supported abduction/flexion,
in sitting (full ROM), in prone
(inner ER ROM), and in supine
(outer ER ROM)

ER in unsupported abduction/
flexion, in standing, in prone,
and in supine

Full rotation ROM in unsupported
abduction/flexion in prone/
supine

No external resistance

Incremental increase in external
resistance

Incremental increase in external
resistance and speed

No external load, progressing to
light elastic resistance or low-
load weight

Increase elastic resistance or free-

weight load as able

Increase elastic resistance or free-

weight load as able

Progress to functional activities,
being guided by individual's
functional requirements

« Posterior RC (supraspinatus, infraspinatus, teres minor) in stabilizer role
to counterbalance potential anteriorsuperior humeral head translation by
shoulder flexors

Scapular muscles recruited in stabilizer role to prevent posterior RC from
moving scapula

Posterior RC (supraspinatus, infraspinatus, teres minor) in stabilizer role
to counterbalance potential anterior/superior humeral head translation by
shoulder flexors

Scapular muscles required to position scapula as well as prevent
scapulohumeral muscles (deltoid and RC) from moving scapula.
Increased load on stabilization role of scapular muscles, with increased
load and number of scapulohumeral muscles contracting

As above

Posterior RC recruited in mover (rotator) role
Scapular muscles recruited in stabilizer role to prevent posterior RC from
moving scapula

Posterior RC recruited in mover (rotator) role
Scapular muscles required to position scapula as well as prevent posterior
RC from moving scapula

Posterior RC recruited in mover (rotator) role and stabilizer role to
counterbalance potential anterior/superior humeral head translation by
shoulder flexors/abductors

Scapular muscles required to position scapula as well as prevent
scapulohumeral muscles (deltoid and RC) from moving scapula.
Increased load on stabilization role of scapular muscles, with increased
number of scapulohumeral muscles contracting and increased load

AllRC recruited in complex reciprocal patterns in both mover and
stabilizer roles

Scapular muscles required to position scapula as well as prevent
scapulohumeral muscles (deltoid and RC) from moving scapula.
Increased load on stabilization role of scapular muscles, with increased
number of scapulohumeral muscles contracting and changing RC
recruitment pattern

Table continues on page 932.

is not initially possible due to symptom shoulder abduction, flexion, and exten-
sion, exercises incorporating these shoul-

der movements will preferentially target

RC functions to counterbalance potential
destabilizing humeral head translation
forces generated by muscles producing

exacerbation, then an aim of manage-
ment is to progress to these ranges. As the
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[ CLINICAL COMMENTARY ]

DETAILED COMPONENTS FOR A ROTATOR CUFF

TENDINOPATHY EXERCISE PROGRAM (CONTINUED)

Components of above as appropriate

from 90° of shoulder flexion

Functional exercises as able

Massive Symptomatic RC Tears

Phase 1. Supine, facilitated shoulder flexion to 90° to independent shoulder flexion to 90°, followed by incremental increases in shoulder flexion and extension (unloaded and loaded)

Phase 2. 45° supported sitting, facilitated shoulder flexion to 90° to independent shoulder flexion to 90° (greater ranges in shoulder flexion as possible), followed by incremental
increases in elbow flexion and extension (unloaded and loaded) from 90° of elbow flexion, maintaining shoulder at 90° of flexion (or higher)

Phase 3. Sitting/standing, facilitated shoulder flexion to 90° to independent shoulder flexion to 90° (greater ranges in shoulder flexion as possible), followed by incremental increases in
elbow flexion and extension (unloaded and loaded) from 90° of elbow flexion, maintaining shoulder at 90° of flexion (or higher)

Abbreviations: ER, external rotation; RC, rotator cuff; ROM, range of movement.

the important dynamic stabilizer func-
tion of the RC."* Performing these exer-
cises statically or dynamically in different
parts of the available range of motion
can also address scapulothoracic muscle
function that is required for optimal RC
function. Isometric exercises performed
close to the side of the body require con-
traction of scapulothoracic muscles to
provide a stable muscular anchor for the
scapula, thus preventing RC muscles,
which have their origin on the scapula,
from moving the scapula away from the
midline.”® As exercises are performed
dynamically in higher ranges, scapulo-
thoracic muscles will need to function to
not only counterbalance potential desta-
bilizing translation forces produced by
RC muscle contraction, but also to re-
position the scapula to maintain optimal
glenohumeral joint articular surface and
RC muscle alignment. Active exercise
treatment of RC tendinopathy is guided
by strategies to manage tendon loading
and to progressively restore the complex
muscle coordination required for scapu-
lohumeral rhythm and dynamic stability
requirements at the shoulder.

Education and lifestyle need to be ad-
dressed as part of the treatment of RC
tendinopathy. With respect to education,
patients need to understand what has
happened to the tendon and shoulder,
why it has happened, and the impor-
tance of a structured exercise program,
appreciating that the management of RC
tendinopathy requires the same respect
as a bone fracture. To permit fracture

healing, adequate time and appropriate
management are mandatory, and this is
exactly the same for RC tendinopathy,
with the primary difference being that
immobilization is typically not required,
though controlled movement/exercise
that does not exacerbate pain and gradu-
ally increases in terms of load and com-
plexity is necessary. Guidance involves
advice to avoid movements/exercises
that increase night pain or 24-hour pain.
An exercise diary may be useful to fa-
cilitate progression and aid the patient
in determining which movements and
exercises, loads, and speed and dura-
tion of loading are tolerable. As energy
is transferred from the lower limbs and
trunk to the shoulder,”” and as reduced
hip and trunk strength necessitates an in-
crease in shoulder strength to deliver the
same amount of force at the hand,?102105
it is essential that clinical management
ensures adequate movement, endurance,
power, and strength endurance through-
out the body, appropriate to the individ-
ual’s needs. Smoking has a detrimental
impact on the RC,>? and significant de-
creases in Achilles tendon strength have
been reported in mice fed a high-fat diet
for 16 weeks."? The influence of lifestyle
(smoking, stress, nutrition, sleep) on
musculoskeletal conditions has recently
been discussed in detail and needs to be
taken into account.*°

Massive RC tears represent end-
stage RC degeneration. These tears are
commonly associated with substantial
functional morbidity and are typically

nonrepairable, representing a clinical
challenge to surgeons, who may recom-
mend joint replacement surgery such as
reverse shoulder prosthesis.?>** Although
some people with massive RC tendinop-
athy may benefit from a traditional RC
rehabilitation program, others may re-
spond to a specific rehabilitation program
designed for this patient population. A
program involving a series of assisted and
resisted sagittal plane exercises progress-
ing from supine to sitting, supported by
supplementary rehabilitation procedures,
has recently been investigated.! The find-
ings of this prospective randomized clini-
cal trial demonstrated significant benefit
at 3 and 6 months in comparison to a
placebo ultrasound group.! At 12 months,
the trend favored the exercise group, but
the trial was not sufficiently powered
to demonstrate a significant difference.
TABLE 1 provides a detailed description of
a structured approach to assessment and
management, and TABLE 2 displays a sug-
gested program for the treatment of the
spectrum of RC tendinopathy.

CONCLUSION

OTATOR CUFF TENDINOPATHY IS
common and may be associated
with substantial pain and morbidity.
Diagnosis is difficult due to the poor asso-
ciation between structural changes iden-
tified on imaging and clinical symptoms,
as well as the lack of accuracy of the or-
thopaedic special tests. As such, arriving
at a diagnosis of RC tendinopathy is often
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one of exclusion, after eliminating other
potential sources of symptoms. People
with RC tendinopathy should have con-
siderable confidence that an exercise-
based approach is as effective as surgery,
even in the presence of partial- and full-
thickness RC tears. In addition, staging
the clinical presentation and addressing
lifestyle issues may enhance outcomes. @

Downloaded from www.jospt.org at Uni of Sydney Cumberland on May 26, 2016. For persona use only. No other uses without permission.

Copyright © 2015 Journal of Orthopaedic & Sports Physical Therapy®. All rights reserved.

Journal of Orthopaedic & Sports Physical Therapy®

10.

11

. Ainsworth R, Lewis J, Conboy V. A prospective

randomized placebo controlled clinical trial of

a rehabilitation programme for patients with a
diagnosis of massive rotator cuff tears of the
shoulder. Shoulder Elbow. 2009;1:55-60. http://
dx.doi.org/10.1111/}.1758-5740.2009.00010.x

. Akgiin K, Birtane M, Akarirmak U. Is local

subacromial corticosteroid injection beneficial
in subacromial impingement syndrome? Clin
Rheumatol. 2004;23:496-500. http://dx.doi.
org/10.1007410067-004-0930-7

. Alvarez CM, Litchfield R, Jackowski D, Griffin

S, Kirkley A. A prospective, double-blind, ran-
domized clinical trial comparing subacromial
injection of betamethasone and xylocaine to
xylocaine alone in chronic rotator cuff tendino-
sis. Am J Sports Med. 2005;33:255-262. http://
dx.doi.org/10.1177/0363546504267345

. Aszmann OC, Dellon AL, Birely BT, McFarland

EG. Innervation of the human shoulder joint and
its implications for surgery. Clin Orthop Relat
Res. 1996:202-207.

. Baumgarten KM, Gerlach D, Galatz LM, et

al. Cigarette smoking increases the risk for
rotator cuff tears. Clin Orthop Relat Res.
2010;468:1534-1541. http://dx.doi.org/10.1007/
511999-009-0781-2

. Ben-Yishay A, Zuckerman JD, Gallagher M,

Cuomo F. Pain inhibition of shoulder strength in
patients with impingement syndrome. Orthope-
dics. 1994;17:685-688.

. Berth A, Pap G, Neuman W, Awiszus F. Central

neuromuscular dysfunction of the deltoid mus-
cle in patients with chronic rotator cuff tears.

J Orthop Traumatol. 2009;10:135-141. http://
dx.doi.org/10.1007/510195-009-0061-7

. Bigliani L, Morrison D, April E. The morphology

of the acromion and its relationship to rotator
cuff tears. Orthop Trans. 1986;10:216.

. Boettcher CE, Cathers I, Ginn KA. The role

of shoulder muscles is task specific. J Sci
Med Sport. 2010;13:651-656. http://dx.doi.
0rg/10.1016/j.jsams.2010.03.008

Boettcher CE, Ginn KA, Cathers |. The

‘empty can’ and ‘full can’ tests do not selec-
tively activate supraspinatus. J Sci Med Sport.
2009;12:435-439. http://dx.doi.org/10.1016/j.
jsams.2008.09.005

Boettcher CE, Ginn KA, Cathers . Which

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

is the optimal exercise to strengthen
supraspinatus? Med Sci Sports Exerc.
2009;41:1979-1983. http://dx.doi.org/10.1249/
MSS.0b013e3181a740a7

Boivin GP, Platt KM, Corbett J, et al. The ef-
fects of high-fat diet, branched-chain amino
acids and exercise on female C57BL/6 mouse
Achilles tendon biomechanical properties.
Bone Joint Res. 2013;2:186-192. http://dx.doi.
0rg/10.1302/2046-3758.29.2000196

Borstad J, Lewis J. Posterior shoulder tightness.
In: Jull G, Moore A, Falla D, Lewis J, McCarthy
C, Sterling M, eds. Grieve's Modern Musculo-
skeletal Physiotherapy. 4th ed. Edinburgh, UK:
Elsevier; 2015:575-577.

Braman JP, Zhao KD, Lawrence RL, Harrison
AK, Ludewig PM. Shoulder impingement revis-
ited: evolution of diagnostic understanding in
orthopedic surgery and physical therapy. Med

Biol Eng Comput. 2014;52:211-219. http://dx.doi.

0rg/10.1007411517-013-1074-1

Carofino B, Chowaniec DM, McCarthy MB, et al.
Corticosteroids and local anesthetics decrease
positive effects of platelet-rich plasma: an in

vitro study on human tendon cells. Arthroscopy.

2012;28:711-719. http://dx.doi.org/10.1016/j.
arthro.2011.09.013

Chambler A, Rawlinson S, Emery R, Pitsillides
A. Quantitative cytochemical evidence for lo-
cal increases in bone turnover at the acromial

enthesis of the human coracoacromial ligament.

J Rheumatol. 2004;31:2216-2225.

Chambler AF, Bull AM, Reilly P, Amis AA, Emery
RJ. Coracoacromial ligament tension in vivo. J
Shoulder Elbow Surg. 2003;12:365-367.
Chambler AF, Pitsillides AA, Emery RJ. Acromial
spur formation in patients with rotator cuff
tears. J Shoulder Elbow Surg. 2003;12:314-321.
Charalambous CP, Sahu A, Alvi F, Batra S,
Gullett TK, Ravenscroft M. Return to work and
driving following arthroscopic subacromial
decompression and acromio-clavicular joint
excision. Shoulder Elbow. 2010;2:83-86. http://
dx.doi.org/10.1111/}.1758-5740.2010.00048.x
Chester R, Smith TO, Hooper L, Dixon J. The
impact of subacromial impingement syndrome

on muscle activity patterns of the shoulder com-

plex: a systematic review of electromyographic
studies. BMC Musculoskelet Disord. 2010;11:45.
http://dx.doi.org/10.1186/1471-2474-11-45
Chopp JN, O'Neill JM, Hurley K, Dickerson CR.
Superior humeral head migration occurs after
a protocol designed to fatigue the rotator cuff:
a radiographic analysis. J Shoulder Elbow Surg.
2010;19:1137-1144. http://dx.doi.org/10.1016/j.
jse.2010.03.017

Clark JM, Harryman DT, 2nd. Tendons, liga-
ments, and capsule of the rotator cuff. Gross
and microscopic anatomy. J Bone Joint Surg
Am. 1992;74:713-725.

Cook JL, Purdam CR. Is tendon pathology a
continuum? A pathology model to explain the

clinical presentation of load-induced tendinopa-

thy. Br J Sports Med. 2009;43:409-416. http://

24.

25.

26.

21.

28.

29.

30.

3L

32

33.

34.

35.

dx.doi.org/10.1136/bjsm.2008.051193
Coronado RA, Simon CB, Valencia C, George

SZ. Experimental pain responses support
peripheral and central sensitization in patients
with unilateral shoulder pain. Clin J Pain.
2014;30:143-151. http://dx.doi.org/10.1097/
AJP0b013e318287a2a4

Couanis G, Breidahl W, Burnham S. The relation-
ship between subacromial bursa thickness on
ultrasound and shoulder pain in open water en-
durance swimmers over time. J Sci Med Sport.
2015;18:373-377. http://dx.doi.org/10.1016/j.
jsams.2014.05.004

Crawshaw DP, Helliwell PS, Hensor EM, Hay EM,
Aldous SJ, Conaghan PG. Exercise therapy after
corticosteroid injection for moderate to severe
shoulder pain: large pragmatic randomised
trial. BMJ. 2010;340:¢3037. http://dx.doi.
org/10.1136/bm;j.c3037

Dark A, Ginn KA, Halaki M. Shoulder muscle
recruitment patterns during commonly used ro-
tator cuff exercises: an electromyographic study.
Phys Ther. 2007,87:1039-1046. http://dx.doi.
0rg/10.2522/ptj.20060068

Dean BJ, Franklin SL, Carr AJ. The periph-

eral neuronal phenotype is important in the
pathogenesis of painful human tendinopathy:

a systematic review. Clin Orthop Relat Res.
2013;471:3036-3046. http://dx.doi.org/10.1007%/
$11999-013-3010-y

Dean BJ, Gwilym SE, Carr AJ. Why does my
shoulder hurt? A review of the neuroanatomical
and biochemical basis of shoulder pain. Br J
Sports Med. 2013;47:1095-1104. http://dx.doi.
org/10.1136/bjsports-2012-091492

Dean E, Soderlund A. Lifestyle and musculoskel-
etal health. In: Jull G, Moore A, Falla D, Lewis J,
McCarthy C, Sterling M, eds. Grieve’s Modern
Musculoskeletal Physiotherapy. 4th ed. Edin-
burgh, UK: Elsevier; 2015:117-126.

Diederichsen LP, Ngrregaard J, Dyhre-Poulsen P,
et al. The activity pattern of shoulder muscles in
subjects with and without subacromial impinge-
ment. J Electromyogr Kinesiol. 2009;19:789-799.
http://dx.doi.org/10.1016/j.jelekin.2008.08.006
Ek ET, Neukom L, Catanzaro S, Gerber C. Re-
verse total shoulder arthroplasty for massive
irreparable rotator cuff tears in patients younger
than 65 years old: results after five to fifteen
years. J Shoulder Elbow Surg. 2013;22:1199-
1208. http://dx.doi.org/10.1016/j.jse.2012.11.016
Ekeberg OM, Bautz-Holter E, Tveita EK, Juel

NG, Kvalheim S, Brox JI. Subacromial ultra-
sound guided or systemic steroid injection for
rotator cuff disease: randomised double blind
study. BMJ. 2009;338:a3112. http://dx.doi.
org/10.1136/bm;j.a3112

Ellenbecker TS, Cools A. Rehabilitation of
shoulder impingement syndrome and rotator
cuff injuries: an evidence-based review. Br J
Sports Med. 2010;44:319-327. http://dx.doi.
0rg/10.1136/bjsm.2009.058875

Frost P, Andersen JH, Lundorf E. Is supraspi-
natus pathology as defined by magnetic reso-

JOURNAL OF ORTHOPAEDIC & SPORTS PHYSICAL THERAPY

VOLUME 45 | NUMBER 11 | NOVEMBER 2015 | 933




[ CLINICAL COMMENTARY ]

Downloaded from www.jospt.org at Uni of Sydney Cumberland on May 26, 2016. For persona use only. No other uses without permission.

Copyright © 2015 Journal of Orthopaedic & Sports Physical Therapy®. All rights reserved.

Journal of Orthopaedic & Sports Physical Therapy®

36.

37.

38.

398

40.

41

42,

43.

44,

45,

46.

47.

nance imaging associated with clinical sign of
shoulder impingement? J Shoulder Elbow Surg.
1999;8:565-568. http://dx.doi.org/10.1016/
S1058-2746(99)90090-3

Galatz LM, Silva MJ, Rothermich SY, Zaegel MA,
Havlioglu N, Thomopoulos S. Nicotine delays

tendon-to-bone healing in a rat shoulder model.

J Bone Joint Surg Am. 2006;88:2027-2034.
http://dx.doi.org/10.2106/JBJS.E.00899

Ginn KA, Cohen ML. Exercise therapy for shoul-
der pain aimed at restoring neuromuscular
control: a randomized comparative clinical trial.
J Rehabil Med. 2005;37:115-122. http://dx.doi.
0rg/10.1080/16501970410023443

Girish G, Lobo LG, Jacobson JA, Morag Y, Miller
B, Jamadar DA. Ultrasound of the shoulder:
asymptomatic findings in men. AJR Am J
Roentgenol. 2011;197:W713-W719. http://dx.doi.
org/10.2214/AJR.11.6971

Gotoh M, Hamada K, Yamakawa H, Inoue A, Fu-
kuda H. Increased substance P in subacromial

bursa and shoulder pain in rotator cuff diseases.

J Orthop Res. 1998;16:618-621. http://dx.doi.
0rg/10.1002/jor.1100160515

Grimsby O, Gray J. Interrelation of the spine to
the shoulder girdle. In: Donatelli RA, ed. Physi-
cal Therapy of the Shoulder. 3rd ed. Edinburgh,
UK: Churchill Livingstone; 1997:95-129.
Gwilym SE, Oag HC, Tracey |, Carr AJ. Evidence
that central sensitisation is present in patients
with shoulder impingement syndrome and
influences the outcome after surgery. J Bone
Joint Surg Br. 2011;93:498-502. http://dx.doi.
0rg/10.1302/0301-620X.93B4.25054

Haahr JP, Andersen JH. Exercises may be

as efficient as subacromial decompres-

sion in patients with subacromial stage

Il impingement: 4-8-years’ follow-up in a
prospective, randomized study. Scand J
Rheumatol. 2006;35:224-228. http://dx.doi.
0rg/10.1080/03009740600556167

Haahr JP, @stergaard S, Dalsgaard J, et al.
Exercises versus arthroscopic decompression
in patients with subacromial impingement:

a randomised, controlled study in 90 cases
with a one year follow up. Ann Rheum Dis.
2005;64:760-764. http://dx.doi.org/10.1136/
ard.2004.021183

Harreld KL, Puskas BL, Frankle MA. Massive
rotator cuff tears without arthropathy: when to
consider reverse shoulder arthroplasty. Instr
Course Lect. 2012;61:143-156.

Hegedus E, Lewis J. Shoulder assessment.

In: Jull G, Moore A, Falla D, Lewis J, McCarthy
C, Sterling M, eds. Grieve's Modern Musculo-
skeletal Physiotherapy. 4th ed. Edinburgh, UK:
Elsevier; 2015:557-563.

Hegedus EJ, Cook C, Brennan M, Wyland D,
Garrison JC, Driesner D. Vascularity and tendon
pathology in the rotator cuff: a review of litera-
ture and implications for rehabilitation and sur-
gery. Br J Sports Med. 2010;44:838-847. http://
dx.doi.org/10.1136/bjsm.2008.053769
Hegedus EJ, Goode AP, Cook CE, et al. Which

48.

49,

50.

@il

52.

53.

54.

)

56.

57.

58.

physical examination tests provide clinicians
with the most value when examining the shoul-
der? Update of a systematic review with meta-
analysis of individual tests. Br J Sports Med.
2012;46:964-978. http://dx.doi.org/10.1136/
bjsports-2012-091066

Henkus HE, Cobben LP, Coerkamp EG, Nelissen
RG, van Arkel ER. The accuracy of subacromial
injections: a prospective randomized mag-
netic resonance imaging study. Arthroscopy.
2006;22:277-282. http://dx.doi.org/10.1016/j.
arthro.2005.12.019

Henkus HE, de Witte PB, Nelissen RG, Brand

R, van Arkel ER. Bursectomy compared

with acromioplasty in the management of
subacromial impingement syndrome: a
prospective randomised study. J Bone Joint
Surg Br. 2009;91:504-510. http://dx.doi.
0rg/10.1302/0301-620X.91B4.21442

Hoeger Bement MK, Dicapo J, Rasiarmos R,
Hunter SK. Dose response of isometric contrac-
tions on pain perception in healthy adults. Med
Sci Sports Exerc. 2008;40:1880-1889. http://
dx.doi.org/10.1249/MSS.0b013e31817eeecc
Holmgren T, Bjornsson Hallgren H, Oberg B,
Adolfsson L, Johansson K. Effect of specific
exercise strategy on need for surgery in patients
with subacromial impingement syndrome: ran-
domised controlled study. BMJ. 2012;344:e787.
http://dx.doi.org/10.1136/bmj.e787

Hossain MA, Park J, Choi SH, Kim G. Dexameth-
asone induces apoptosis in proliferative canine
tendon cells and chondrocytes. Vet Comp Or-
thop Traumatol. 2008;21:337-342.

Jowett S, Crawshaw DP, Helliwell PS, Hensor EM,
Hay EM, Conaghan PG. Cost-effectiveness of
exercise therapy after corticosteroid injection for
moderate to severe shoulder pain due to subacro-
mial impingement syndrome: a trial-based analy-
sis. Rheumatology (Oxford). 2013;52:1485-1491.
http://dx.doi.org/10.1093/theumatology/ket149
Kendall FP, Provance P, McCreary EK. Muscles:
Testing and Function. 4th ed. Baltimore, MD:
Williams & Wilkins; 1993.

Ketola S, Lehtinen J, Arnala |, et al. Does
arthroscopic acromioplasty provide any
additional value in the treatment of shoul-

der impingement syndrome? A two-year
randomised controlled trial. J Bone Joint

Surg Br. 2009;91:1326-1334. http://dx.doi.
0rg/10.1302/0301-620X.91B10.22094

Ketola S, Lehtinen J, Rousi T, et al. No evi-
dence of long-term benefits of arthroscopic
acromioplasty in the treatment of shoulder
impingement syndrome: five-year results

of a randomised controlled trial. Bone

Joint Res. 2013;2:132-139. http://dx.doi.
0rg/10.1302/2046-3758.27.2000163

Kibler WB. Biomechanical analysis of the shoul-
der during tennis activities. Clin Sports Med.
1995;14:79-85.

Kibler WB. The role of the scapula in ath-

letic shoulder function. Am J Sports Med.
1998;26:325-337.

59.

60.

61.

62.

63.

64.

65.

66.

67.

68.

69.

70.

.

72.

73.

Kibler WB, Chandler J. Baseball and tennis. In:
Griffin LY, ed. Rehabilitation of the Injured Knee.
St Louis, MO: Mosby; 1995:219-226.

Kuhn JE, Dunn WR, Sanders R, et al. Effective-
ness of physical therapy in treating atraumatic
full-thickness rotator cuff tears: a multicenter
prospective cohort study. J Shoulder Elbow
Surg. 2013;22:1371-1379. http://dx.doi.
0rg/10.1016/j.jse.2013.01.026

Kukkonen J, Joukainen A, Lehtinen J, et al. Treat-
ment of non-traumatic rotator cuff tears: a ran-
domised controlled trial with one-year clinical
results. Bone Joint J. 2014;96-B:75-81. http://
dx.doi.org/10.1302/0301-620X.96B1.32168
Kukkonen J, Kauko T, Virolainen P, Adrimaa

V. The effect of tear size on the treatment
outcome of operatively treated rotator cuff
tears. Knee Surg Sports Traumatol Arthrosc.
2015;23:567-572. http://dx.doi.org/10.1007/
500167-013-2647-0

Lemley KJ, Drewek B, Hunter SK, Hoeger Be-
ment MK. Pain relief after isometric exercise is
not task-dependent in older men and women.
Med Sci Sports Exerc. 2014;46:185-191. http://
dx.doi.org/10.1249/MSS.0b013e3182a05de8
Lewis J. Bloodletting for pneumonia, prolonged
bed rest for low back pain, is subacromial
decompression another clinical illusion? Br J
Sports Med. 2015;49:280-281. http://dx.doi.
org/10.1136/bjsports-2014-094367

Lewis JS. Rotator cuff tendinopathy. Br J
Sports Med. 2009;43:236-241. http://dx.doi.
0rg/10.1136/bjsm.2008.052175

Lewis JS. Rotator cuff tendinopathy: a model for
the continuum of pathology and related man-
agement. Br J Sports Med. 2010;44:918-923.
http://dx.doi.org/10.1136/bjsm.2008.054817
Lewis JS. Rotator cuff tendinopathy/subacro-
mial impingement syndrome: is it time for a
new method of assessment? Br J Sports Med.
2009;43:259-264. http://dx.doi.org/10.1136/
bjsm.2008.052183

Lewis JS. Subacromial impingement syndrome:
a musculoskeletal condition or a clinical illu-
sion? Phys Ther Rev. 2011;16:388-398. http://
dx.doi.org/10.1179/1743288X11Y.0000000027
Lewis JS, Green A, Wright C. Subacromial
impingement syndrome: the role of posture
and muscle imbalance. J Shoulder Elbow Surg.
2005;14:385-392. http://dx.doi.org/10.1016/j.
jse.2004.08.007

Lewis JS, Wright C, Green A. Subacromial
impingement syndrome: the effect of chang-
ing posture on shoulder range of movement. J
Orthop Sports Phys Ther. 2005;35:72-87. http://
dx.doi.org/10.2519/jospt.2005.35.2.72

Magee DJ. Orthopedic Physical Assessment. 6th
ed. St Louis, MO: Elsevier/Saunders; 2014.
Maitland GD. Peripheral Manipulation. 3rd ed.
Boston, MA: Butterworth-Heinemann; 1991.
McClelland D, Paxinos A, Dodenhoff RM.

Rate of return to work and driving following
arthroscopic subacromial decompression.
ANZ J Surg. 2005;75:747-749. http://dx.doi.

934 | NOVEMBER 2015 | VOLUME 45 | NUMBER 11 | JOURNAL OF ORTHOPAEDIC & SPORTS PHYSICAL THERAPY




Downloaded from www.jospt.org at Uni of Sydney Cumberland on May 26, 2016. For persona use only. No other uses without permission.

Copyright © 2015 Journal of Orthopaedic & Sports Physical Therapy®. All rights reserved.

Journal of Orthopaedic & Sports Physical Therapy®

74,

75.

76.

77.

78.

79.

80.

8l

82.

83.

84.

85.

org/10.1111/j.1445-2197.2005.03529.x
McCreesh K, Adusumilli B, Evans T, Riley S,
Davies A, Lewis J. Validation of ultrasound
measurement of the subacromial space using
a novel shoulder phantom model. Ultrasound
Med Biol. 2014;40:1729-1733. http://dx.doi.
0rg/10.1016/j.ultrasmedbio.2013.12.015
McCreesh K, Donnelly A, Lewis J. Immediate
response of the supraspinatus tendon to loading
in roator [sic] cuff tendinopathy [abstract]. Br J
Sports Med. 2014;48 suppl 2:A42-A43. http://
dx.doi.org/10.1136/bjsports-2014-094114.65
McCreesh KM, Crotty JM, Lewis JS. Acromio-
humeral distance measurement in rotator

cuff tendinopathy: is there a reliable, clinically
applicable method? A systematic review. Br J
Sports Med. 2015;49:298-305. http://dx.doi.
org/10.1136/bjsports-2012-092063

Melchior M, Roquelaure Y, Evanoff B, et al. Why
are manual workers at high risk of upper limb
disorders? The role of physical work factors

in a random sample of workers in France (the
Pays de la Loire study). Occup Environ Med.
2006;63:754-761. http://dx.doi.org/10.1136/
0em.2005.025122

Michener LA, Subasi Yesilyaprak SS, Seitz AL,
Timmons MK, Walsworth MK. Supraspinatus
tendon and subacromial space parameters
measured on ultrasonographic imaging in sub-
acromial impingement syndrome. Knee Surg
Sports Traumatol Arthrosc. 2015;23:363-369.
http://dx.doi.org/10.1007/500167-013-2542-8
Michener LA, Walsworth MK, Doukas WC, Mur-
phy KP. Reliability and diagnostic accuracy of 5
physical examination tests and combination of
tests for subacromial impingement. Arch Phys
Med Rehabil. 2009;90:1898-1903. http://dx.doi.
0rg/10.1016/j.apmr.2009.05.015

Mikolyzk DK, Wei AS, Tonino P, et al. Effect of
corticosteroids on the biomechanical strength
of rat rotator cuff tendon. J Bone Joint Surg Am.
2009;91:1172-1180. http://dx.doi.org/10.2106/
JBJS.H.00191

Milgrom C, Schaffler M, Gilbert S, van Holsbeeck
M. Rotator-cuff changes in asymptomatic adults.
The effect of age, hand dominance and gender. J
Bone Joint Surg Br. 1995;77:296-298.

Millar NL, Hueber AJ, Reilly JH, et al. Inflam-
mation is present in early human tendinopathy.
Am J Sports Med. 2010;38:2085-2091. http://
dx.doi.org/10.1177/0363546510372613

Miniaci A, Mascia AT, Salonen DC, Becker EJ.
Magnetic resonance imaging of the shoulder in
asymptomatic professional baseball pitchers.
Am J Sports Med. 2002;30:66-73.

Moseley JB, O'Malley K, Petersen NJ, et al.

A controlled trial of arthroscopic surgery

for osteoarthritis of the knee. N Engl J Med.
2002;347:81-88. http://dx.doi.org/10.1056/
NEJMoa013259

Myers JB, Hwang JH, Pasquale MR, Blackburn
JT, Lephart SM. Rotator cuff coactivation ratios
in participants with subacromial impingement
syndrome. J Sci Med Sport. 2009;12:603-608.

86.

87

88.

89.

90.

9L

92.

93.

94.

95.

96.

97.

98.

http://dx.doi.org/10.1016/}.jsams.2008.06.003
Neer CS, 2nd. Anterior acromioplasty for the
chronic impingement syndrome in the shoulder:
a preliminary report. J Bone Joint Surg Am.
1972;54:41-50.

Neer CS, 2nd. Impingement lesions. Clin Orthop
Relat Res. 1983:70-77.

Ngomo S, Mercier C, Bouyer LJ, Savoie A, Roy
JS. Alterations in central motor representa-
tion increase over time in individuals with
rotator cuff tendinopathy. Clin Neurophysiol.
2015;126:365-371. http://dx.doi.org/10.1016/j.
clinph.2014.05.035

Ozaki J, Fujimoto S, Nakagawa Y, Masuhara K,
Tamai S. Tears of the rotator cuff of the shoulder
associated with pathological changes in the ac-
romion. A study in cadavera. J Bone Joint Surg
Am. 1988;70:1224-1230.

Panni AS, Milano G, Lucania L, Fabbriciani C,
Logroscino CA. Histological analysis of the cora-
coacromial arch: correlation between age-relat-
ed changes and rotator cuff tears. Arthroscopy.
1996;12:531-540. http://dx.doi.org/10.1016/
S0749-8063(96)90190-5

Papadonikolakis A, McKenna M, Warme W, Martin
Bl, Matsen FA, 3rd. Published evidence relevant
to the diagnosis of impingement syndrome of the
shoulder. J Bone Joint Surg Am. 2011;93:1827-
1832. http://dx.doi.org/10.2106/JBJS.J.01748
Paul TM, Soo Hoo J, Chae J, Wilson RD. Central
hypersensitivity in patients with subacro-

mial impingement syndrome. Arch Phys Med
Rehabil. 2012;93:2206-2209. http://dx.doi.
0rg/10.1016/j.apmr.2012.06.026

Ratcliffe E, Pickering S, McLean S, Lewis J.

Is there a relationship between subacromial
impingement syndrome and scapular orienta-
tion? A systematic review. Br J Sports Med.
2014;48:1251-1256. http://dx.doi.org/10.1136/
bjsports-2013-092389

Rechardt M, Shiri R, Karppinen J, Jula A,
Helidvaara M, Viikari-Juntura E. Lifestyle and
metabolic factors in relation to shoulder pain
and rotator cuff tendinitis: a population-based
study. BMC Musculoskelet Disord. 2010;11:165.
http://dx.doi.org/10.1186/1471-2474-11-165
Rees JD, Stride M, Scott A. Tendons - time

to revisit inflammation. Br J Sports Med.
2014;48:1553-1557. http://dx.doi.org/10.1136/
bjsports-2012-091957

Reinold MM, Wilk KE, Fleisig GS, et al. Elec-
tromyographic analysis of the rotator cuff and
deltoid musculature during common shoulder
external rotation exercises. J Orthop Sports
Phys Ther. 2004;34:385-394. http://dx.doi.
org/10.2519/jospt.2004.34.7.385

Roy JS, Moffet H, Hébert LJ, Lirette R. Effect

of motor control and strengthening exercises
on shoulder function in persons with impinge-
ment syndrome: a single-subject study design.
Man Ther. 2009;14:180-188. http://dx.doi.
0rg/10.1016/j.math.2008.01.010

Sakai H, Fujita K, Sakai Y, Mizuno K. Immuno-
localization of cytokines and growth factors in

subacromial bursa of rotator cuff tear patients.
Kobe J Med Sci. 2001;47:25-34.

99. Santavirta S, Konttinen YT, Antti-Poika I, Nord-

strom D. Inflammation of the subacromial bursa
in chronic shoulder pain. Arch Orthop Trauma
Surg. 1992;111:336-340.

. Savoie A, Mercier C, Desmeules F, Frémont P,

Roy JS. Effects of a movement training oriented
rehabilitation program on symptoms, functional
limitations and acromiohumeral distance in
individuals with subacromial pain syndrome.
Man Ther. 2015;20:703-708. http://dx.doi.
0rg/10.1016/j.math.2015.04.004

. Scherb MB, Han SH, Courneya JP, Guyton GP,

Schon LC. Effect of bupivacaine on cultured
tenocytes. Orthopedics. 2009;32:26.

. Sciascia A, Cromwell R. Kinetic chain reha-

bilitation: a theoretical framework. Rehabil
Res Pract. 2012;2012:853037. http://dx.doi.
org/10.1155/2012/853037

. Sein ML, Walton J, Linklater J, et al. Shoulder

pain in elite swimmers: primarily due to swim-
volume-induced supraspinatus tendinopathy. Br
J Sports Med. 2010;44:105-113. http://dx.doi.
org/10.1136/bjsm.2008.047282

. Seitz AL, McClure PW, Finucane S, Board-

man ND, 3rd, Michener LA. Mechanisms of
rotator cuff tendinopathy: intrinsic, extrin-
sic, or both? Clin Biomech (Bristol, Avon).
2011;26:1-12. http://dx.doi.org/10.1016/.
clinbiomech.2010.08.001

. Seroyer ST, Nho SJ, Bach BR, Bush-Joseph CA,

Nicholson GP, Romeo AA. The kinetic chain in
overhand pitching: its potential role for perfor-
mance enhancement and injury prevention.
Sports Health. 2010;2:135-146. http://dx.doi.
0rg/10.1177/1941738110362656

. Sihvonen R, Paavola M, Malmivaara A, et al. Ar-

throscopic partial meniscectomy versus sham
surgery for a degenerative meniscal tear. N
Engl J Med. 2013;369:2515-2524. http://dx.doi.
0rg/10.1056/NEJMoal305189

. Steenbrink F, de Groot JH, Veeger HE, Meskers

CG, van de Sande MA, Rozing PM. Pathological
muscle activation patterns in patients with mas-
sive rotator cuff tears, with and without subacro-
mial anaesthetics. Man Ther. 2006;11:231-237.
http://dx.doi.org/10.1016/j.math.2006.07.004

. Tashjian RZ. Is there evidence in favor of

surgical interventions for the subacromial
impingement syndrome? Clin J Sport Med.
2013;23:406-407. http://dx.doi.org/10.1097/01.
jsm.0000433152.74183.53

. Tashjian RZ, Farnham JM, Albright FS, Teerlink

CC, Cannon-Albright LA. Evidence for an in-
herited predisposition contributing to the risk
for rotator cuff disease. J Bone Joint Surg Am.
2009;91:1136-1142. http://dx.doi.org/10.2106/
JBJS.H.00831

. Tempelhof S, Rupp S, Seil R. Age-related

prevalence of rotator cuff tears in asymp-
tomatic shoulders. J Shoulder Elbow Surg.
1999;8:296-299. http://dx.doi.org/10.1016/
S1058-2746(99)90148-9

JOURNAL OF ORTHOPAEDIC & SPORTS PHYSICAL THERAPY

VOLUME 45 | NUMBER 11 | NOVEMBER 2015 | 935




[ CLINICAL COMMENTARY ]

111. Toliopoulos P, Desmeules F, Boudreault J, et

al. Efficacy of surgery for rotator cuff tendi-
nopathy: a systematic review. Clin Rheumatol.
2014;33:1373-1383. http://dx.doi.org/10.1007/
s10067-014-2563-9

. Vicenzino B. Foot orthotics in the treatment of
lower limb conditions: a musculoskeletal physio-
therapy perspective. Man Ther. 2004;9:185-196.
http://dx.doi.org/10.1016/j.math.2004.08.003

. Voloshin I, Gelinas J, Maloney MD, O'Keefe RJ,
Bigliani LU, Blaine TA. Proinflammatory cyto-
kines and metalloproteases are expressed in the
subacromial bursa in patients with rotator cuff
disease. Arthroscopy. 2005;21:1076.e1-1076.€9.

http://dx.doi.org/10.1016/j.arthro.2005.05.017

. Wattanaprakornkul D, Cathers |, Halaki M,

Ginn KA. The rotator cuff muscles have a
direction specific recruitment pattern during
shoulder flexion and extension exercises. J
Sci Med Sport. 2011;14:376-382. http://dx.doi.
0rg/10.1016/j.jsams.2011.01.001

. Wattanaprakornkul D, Halaki M, Boettcher C,

Cathers |, Ginn KA. A comprehensive analysis
of muscle recruitment patterns during shoulder
flexion: an electromyographic study. Clin Anat.
2011;24:619-626. http://dx.doi.org/10.1002/
ca.21123

116. Worland RL, Lee D, Orozco CG, SozaRex F, Keen-

an J. Correlation of age, acromial morphology,
and rotator cuff tear pathology diagnosed by
ultrasound in asymptomatic patients. J South
Orthop Assoc. 2003;12:23-26.

117. Yamamoto A, Takagishi K, Osawa T, et al. Preva-
lence and risk factors of a rotator cuff tear in
the general population. J Shoulder Elbow Surg.
2010;19:116-120. http://dx.doi.org/10.1016/j.
js€.2009.04.006

MORE INFORMATION

WWW.JOSPT.ORG

Downloaded from www.jospt.org at Uni of Sydney Cumberland on May 26, 2016. For persona use only. No other uses without permission.

Copyright © 2015 Journal of Orthopaedic & Sports Physical Therapy®. All rights reserved.

Journal of Orthopaedic & Sports Physical Therapy®

JOSPT subscribers and APTA members of the Orthopaedic and Sports
Physical Therapy Sections can help the environment by “opting out” of
receiving JOSPT in print each month as follows. If you are:

e A JOSPT subscriber: Email your request to jospt@jospt.org or call
the JOSPT office toll-free at 1-877-766-3450 and provide your name
and subscriber number.

e APTA Orthopaedic or Sports Section member: Go to
http://www.apta.org/, log in, and select My Profile. Next click
on Email Management/GoGreen. Toward the bottom of the list, you
will find the Publications options and may opt out of receiving
the print JOSPT. Please save this preference.

Subscribers and members alike will continue to have access to JOSPT
online and can retrieve current and archived issues anytime and anywhere
you have Internet access.

936 | NOVEMBER 2015 | VOLUME 45 | NUMBER 11 | JOURNAL OF ORTHOPAEDIC & SPORTS PHYSICAL THERAPY




Downloaded from www.jospt.org at Uni of Sydney Cumberland on May 26, 2016. For personal use only. No other uses without permission.

Copyright © 2015 Journal of Orthopaedic & Sports Physical Therapy®. All rights reserved.

Journal of Orthopaedic & Sports Physical Therapy®

APPENDIX

SHOULDER SYMPTOM MODIFICATION PROCEDURE V4,
IN WHICH POSITIONING OF THE THORAX, SCAPULA,
AND HUMERAL HEAD IS SYSTEMATICALLY TESTED SEQUENTIALLY

Shoulder Symptom Modification Procedure (SSMP) v4

www.LondonShoulderClinic.com

Patient's name:, DoB: Date:
Symptomatic movement, activity or posture 1:
Symptomatic movement, activity or posture 2:
Symptomatic movement, activity or posture 3:
1. Thoracic kyphosis T c";"&’ g o o Comment
Thoracic extension. ... a a a a
Thoracic ABXIoN. ..........consvuiimninns a o =] o
Other: a =] a a
2a. Scapular position oo ch&';f; """";',;T;"t Gomplits Comment
Elevation..............cooooovoii a o u] o
DEPIBREIOTL s siciatnisismiaiisiaisin s a o a a
P ion, a o u] o
Retraction. a o o a
Anterior tilf. ... a o u] a
Posterion Bl s msans a ] a a
Combination: a o [m] a
2b. Winging scapula O NIA
Manual stabilisation........................... (m] a a
ST oo s D TSRS 3| ] a a
Other: a o a a
3. Humeral head procedures i chm’ """m;"t Da—— Comment
Depression [flexion] - standing / siting .. a O [m] a
Depression [abduction] - standing / sitting.. a o m] a
Depression [flexion] - supine ... a ] m] a
Depression (abduction] - supine . a o o m]
Assisted elevation-flexion.... a o m] a
Assisted elevation-abduction. ............ a o [m] a
Elevation with ER — fiexion / abduction. . a O m] a
Elevation with IR - flexion / abduction.......... a o o =]
AP | with inclination:............. a o [m] a
PA | with inclination:..............c..... [m] a o m]
Other: a o o a
4. Symptom neuromodulation e chv‘:,';r": L bk ';"t . Comment
a o [m] a
a i a a
a O m] a
a o m] a
Clinical reasoning and management plan
Abbreviations: P = pain, W= weak, sl= slight, sh=shoulder, +ve = pasilive, -ve = negative / absent, pt = patient, 1= increase, l=decrease
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