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1. SUMMARY OF RECOMMENDATIONS

The following summary tables contain recommendations for evaluating and managing Shoulder
Disorders from the Evidence-Based Shoulder Disorders Panel.

These recommendations are based on critically appraised higher-quality research evidence or, when
such evidence was unavailable or inconsistent, on expert consensus as required in ACOEM'’s
Methodology. Recommendations are made under the following categories:

Strongly Recommended, “A” Level

Moderately Recommended, “B” Level
Recommended, “C” Level

Insufficient — Recommended (Consensus-based),
Insufficient — No Recommendation (Consensus-based),
Insufficient — Not Recommended (Consensus-based), “I”
Not Recommended, “C” Level

Moderately Not Recommended, “B” Level

Strongly Not Recommended, “A” Level

2. WORKFLOWS

Master Algorithm. Care of Acute and Subacute Shoulder Disorders

Algorithm 1. Initial Evaluation of Shoulder Disorders

Algorithm 2. Initial and Follow-up Management of Shoulder Disorders

Algorithm 3. Evaluation of Slow to Recover Patients with Shoulder Disorders (Symptoms >4
weeks)

Algorithm 4. Surgical Considerations for Patients with Anatomic and Physiologic Evidence of
Shoulder Instability, Complete Rotator Cuff Tear, or Impingement Syndrome Coupled with
Persistent Symptoms

Algorithm 5. Further Management of Shoulder Disorders

Algorithm 6. Management of Osteoarthrosis in the Shoulder

Algorithm 7. Management of Osteonecrosis

Algorithm 8. Management of Adhesive Capsulitis

Algorithm 9. Thoracic Outlet Syndrome

3. INTRODUCTION

3.1. SUMMARY OF RECOMMENDATIONS
Effective: February 6, 2023

“1” Level
IIIII

Level
Level

The following summary table contains general recommendations for evaluating and managing
Shoulder Disorders from the Evidence-Based Shoulder Disorders Panel. See also the recommendations
for specific conditions, which are listed in their respective sections:

Rotator Cuff Tendinopathies
Bicipital Tendinopathy

Shoulder Osteoarthrosis

Shoulder Osteonecrosis

Adhesive Capsulitis

Thoracic Outlet Syndrome

Pectoral Strains and Tears

Shoulder Dislocations and Instability
Labral Tears

Acromioclavicular Sprains and Dislocations
Shoulder Fractures
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e Clavicular Fractures
e Brachial Plexus Injuries
e Trigger Points and Myofascial Pain

These recommendations are based on critically appraised higher-quality research evidence or, when
such evidence was unavailable or inconsistent, on expert consensus as required in ACOEM'’s

Methodology. Recommendations are made under the following categories:

Strongly Recommended, “A” Level
Moderately Recommended, “B” Level
Recommended, “C” Level

Not Recommended, “C” Level
Moderately Not Recommended, “B” Level
Strongly Not Recommended, “A” Level

Insufficient — Recommended (Consensus-based),
Insufficient — No Recommendation (Consensus-based),
Insufficient — Not Recommended (Consensus-based),

“1” Level
MIH

Level
Level

llIII

Recommendation

Evidence

Education for Shoulder Disorders

Recommended, Insufficient Evidence (1)

Ergonomic Interventions for Shoulder Disorders

Recommended, Insufficient Evidence (1)

Typing Posture for Prevention of Shoulder Disorders

MNot Recommended, Evidence (C)

Typing Posture for Treatment of Shoulder Disorders

Not Recommended, Insufficient Evidence ()

Keyboarding Breaks for Patients with Shoulder Disorders and
for Primary Prevention

Recommended, Insufficient Evidence (1)

Forearm Support for Typing to Prevent Neck/Shoulder
Symptoms

Recommended, Insufficient Evidence (1)

Ergonomics Training in Moderate- or High-risk
Manufacturing Settings

Recommended, Insufficient Evidence (1)

Ergonomics Training for Prevention of Musculoskeletal
Disorders in Office Settings

No Recommendation, Insufficient Evidence (I)

Return-to-work Programs for Treatment of Subacute or
Chronic Shoulder Disorders

Recommended, Insufficient Evidence (1)

3.2. OVERVIEW

This clinical practice guideline presents recommendations on assessing and treating adults with
pain” may often be a symptom of another
disorder in another body part, especially of the cervical spine and thorax. Thus, careful evaluation to
in order to be able to form a well-founded,
, the ACOEM Cervical and Thoracic Spine

shoulder disorders. It is critical to note that “shoulder

determine the diagnosis and origin of the pain is critical

evidence-based approach to treatment (see also, e.g.

Disorders Guideline).




This guideline addresses the following shoulder disorders that commonly present to physicians:
acromioclavicular arthrosis and glenohumeral arthrosis; acromioclavicular sprain, separation or
dislocation; adhesive capsulitis; bicipital tendinitis and tears; brachial plexus injuries; calcific tendinitis;
degenerative joint disease (including osteoarthrosis); dislocation (glenohumeral); fractures;
instability; labral tear; non-specific shoulder pain; osteonecrosis; rotator cuff syndromes; rotator cuff
tears; thoracic outlet syndrome; and trigger points/myofascial pain.

Topics include: the initial assessment and diagnosis of patients with acute, subacute, and chronic
shoulder disorders with particular emphasis on work-related factors; identification of red flags that
may indicate the presence of a serious underlying medical condition; diagnostic considerations and
special studies for identifying clinical pathology; work-relatedness, return-to-work planning (including
work restrictions, modified duty, and activity level); clinical management; occupational and physical
therapy indications; surgical indications; rehabilitation; and the management of delayed recovery.

Algorithms for patient management are included. The guideline’s master algorithm schematizes a
recommended approach by which practitioners may generally manage patients with shoulder
disorders. The following text, tables, and numbered algorithms expand upon the master algorithm.

Acromioclavicular (AC) Arthrosis, Glenohumeral Arthrosis

Arthroses in the acromioclavicular and glenohumeral joints are common, although less common than
those of the hands, knees, and hips. Radiographs show degenerative joint disease and may suggest an
underlying etiology. Etiologies for arthroses include osteoarthrosis (also known as osteoarthritis),
developmental anomalies, rheumatoid arthritis, other inflammatory rheumatological disorders,
crystal diseases, post-infectious complications, and systemic factors. Most cases are assumed to be
degenerative osteoarthroses with a genetic component.

Acromioclavicular (AC) Sprain, Separation, Dislocation

Sprains involve high-force falls and any type of trauma that produce a disruption of the ligaments
about a joint. Commonly, these injuries occur by direct blow, typically from falling laterally onto the
shoulder, or a fall on an outstretched hand, or direct trauma to the joint. AC joint separation
(“shoulder separation”) and dislocation are more severe than a Grade | AC joint sprain.

Adhesive Capsulitis (Frozen Shoulder)

Adhesive capsulitis® involves a reduction in passive range of motion (ROM) of the shoulder in three or
more directions. To fully assess, the affected shoulder’s ROM should be compared with the unaffected
side. Frozen shoulder can be classified as idiopathic adhesive capsulitis, or secondary to trauma, or
underlying shoulder pathology. The most common cause is idiopathic and associations with diabetes
mellitus, hypothyroidism, and female gender have been reported. Glenohumeral contracture can also
occur after traumatic injury, in association with rotator cuff disorders, or after shoulder surgery.

Bicipital Tendinitis and Tears

Anterior shoulder pain may be caused by bicipital tendinitis. Bicipital tears are believed to result from
pathophysiological mechanisms similar to rotator cuff tears. Many are thought to be a result of chronic
tendinopathy followed by tears while others are a result of an acute traumatic event typically
occurring in the context of a prior degenerative tear, which often has been asymptomatic. They
generally occur in conjunction with rotator cuff pathology. Another sometimes related but infrequent
entity is biceps subluxation and dislocation.



Brachial Plexus Injuries

Brachial plexopathies are caused by forceful stretching or compression of the nerves that travel from
the spine to the upper extremity and are thought to occur after relatively severe or high-force
accidents, falls from heights, and sports (e.g., “stingers”). However, reliable etiological and
epidemiological data are not available. Idiopathic brachial plexopathy occurs infrequently, and
Parsonage Turner Syndrome should be considered in the differential diagnosis.

Calcific Tendinitis

There is no consensus as to why calcific tendinitis occurs but some hypotheses include underlying
transformation of the tenocytes into chondrocytes inducing subsequent calcification within the
tendon; abnormal activity of the thyroid gland; metabolic diseases (e.g., diabetes), and genetic
predisposition (993). These calcium deposits are generally found inside or around the rotator cuff
tendons, with the supraspinatus tendon being the most common location for such deposition. These
patients may either be asymptomatic or have course of clinical onset that is similar to adhesive
capsulitis in those with chronic non-severe pain. It can also present as acute severe onset of atraumatic
shoulder pain, an unusual presentation for rotator cuff syndromes. The risk factors, evaluation,
diagnosis, and some treatments tend to be similar to rotator cuff tendinopathies although there are
some specific differences.

Degenerative Joint Disease (including Osteoarthrosis)

Degenerative joint disease is a term which includes any age-related changes in any joint from any
cause. Joints in the body are typically synovial fluid-filled, synovium-lined, ligamentously encapsulated
joints that allow for low friction movement between adjacent bones. Common causes are
osteoarthrosis, inflammatory disorders (e.g., rheumatoid arthritis, systemic lupus erythematosus, and
psoriasis) and crystalline arthropathies (e.g., gout, pseudogout, apatites). Osteoarthrosis (OA) is the
more precise name for osteoarthritis, as there is no overt inflammation with redness, swelling, or
palpable warmth. OA, a degenerative disorder in the joint which primarily affects the cartilage on the
articular surface, is marked by thinning of that cartilage, osteophyte formation, and subchondral
sclerosis. Pain on movement and stiffness develop. Post-traumatic OA may develop in a joint after a
significant injury (e.g., fracture), in which case it is often delayed by many years. If there is asymmetric
disease in the shoulders on x-ray and this injury was occupational, then the subsequent osteoarthrosis
is also typically considered, at least in part, occupational. As inflammatory and crystalline
arthropathies are non-occupational, they are not included in detail in this guideline.

Dislocation (Glenohumeral)

Shoulder dislocation occurs when a supramaximal force is applied to the shoulder musculature and
joint capsule, which definitionally are unable to resist, resulting in stretching and partial rupture of the
joint capsule. Labral tearing also usually accompanies this injury. As this injury involves disrupting
ligaments, it is technically a sprain. Frequently, the shoulder will require a closed reduction by a
medical professional, although sometimes the patient accomplishes this prior to seeking medical care.
Once dislocated, the shoulder ligaments will become more lax, generating more instability and
potentially causing recurrent dislocations. Older patients with dislocations frequently have associated
rotator cuff tears and fractures.



Fractures

Fractures occur due to high-force trauma including falls, sports, and motor vehicle accidents.
Pathologic fractures are the primary exception as minimal force may be required for those fractures.

Instability

Shoulder instability is associated with a tendency to sublux or dislocate the shoulder. Instability is a
frequent sequela of dislocation. It can also occur due to developmental abnormalities. Instability can
be classified as traumatic, atraumatic instability, or multi-directional instability.

Labral Tear

The labrum is a wedge-shaped fibrocartilaginous structure at the rim of the glenoid that is a
transitional tissue from the articular cartilage of the glenoid to the capsuloligamentous
tissue/structures of the glenohumeral joint. The two commonly reported types of tears are along the
superior labrum (SLAP) and the anterior inferior portion (Bankart), although the labrum may tear at
any point. The long head of the biceps attaches to the superior labrum, and therefore biceps pathology
may coexist with superior labral tears. The labrum is intimately involved in mechanisms of shoulder
stability. The labrum is susceptible to age-related degeneration and acute injuries can occur
superimposed on these degenerative processes. A labral tear may be associated with shoulder
instability or dislocation.

Non-Specific Shoulder Pain

Some cases of shoulder pain do not clearly fit diagnostic criteria and are considered non-specific.
These cases most commonly resolve prior to identifying a clear diagnosis, but otherwise a specific
diagnosis usually becomes clear with time.

Osteonecrosis

Osteonecrosis (avascular necrosis) is particularly likely to occur in areas of tenuous blood supply that
lack collateral blood flow. The hip joint is most commonly affected, followed by the humeral head. It
can progress to degeneration and ultimately humeral head collapse. Reported risk factors for
osteonecrosis in any region of the body include male sex (994), diabetes mellitus, glucocorticosteroid
treatment or excess (994), sickle cell anemia or trait, alcohol, organ transplantation (995), and multiple
myeloma (994). The most prominent occupational risk factors are proximal humeral fractures and
barotrauma (“the bends”), which may occur both in underwater diving, as well as working in
compressed air environments (e.g., certain types of tunneling projects through unstable sediments
requiring compressed air to maintain the workspace).

Rotator Cuff Disorders

(Includes rotator cuff tendinopathies, rotator cuff tendinosis/tendinitis, supraspinatus
tendinosis/tendinitis, rotator cuff partial tears, impingement syndrome, bursitis)

In general, rotator cuff-related tendinopathy and related disorders such as rotator cuff partial tears,
impingement syndrome, and bursitis, can be considered the same degenerative condition
(996,997,998,999,1000,1001,1002,1003,1004,1005,1006,484,1007,1008,535,1009,1010,1011,1012).
There has long been evidence of insufficient blood supply in the typical area(s) of rupture
(1013,1014,1015,1016,1017,1018) and recent evidence points to humerous atherosclerotic disease



risk factors (423,1019,251,252,253,416,866,417,418,419,421,1020) strongly suggesting a
pathophysiological mechanism of atherosclerosis and/or small vessel disease of the arterial supply to
the tendons. The other primary competing theory, first described in the 1920s by Meyer
(1021,1022,1023) and advanced by Neer (1008,1024), is biomechanical, particularly with
impingement of the acromion that develops as a consequence of the age-related degenerative
processes (1025,1026,1027,1028,928,126). Both theories may play a role, although the
atherosclerotic vascular supply mechanism has the largest statistical associations and so appears of
primary importance (423,250,1029). Patients with tendon pathology often have shoulder pain that
radiates to the upper arm and deltoid region, and some even report more distal radiation without
paresthesias. Bursitis tends to have non-radiating shoulder joint pain, although it too may present
with deltoid region pain. Partial-thickness tears cannot reliably be clinically distinguished from the
other rotator cuff entities. Many of the symptoms and examination maneuvers used to assign a
diagnosis of “rotator cuff syndrome” are not specific to a cause. The supraspinatus tendon is the most
commonly affected tendon in the rotator cuff. Tendon pathology most commonly progresses
posteriorly to the infraspinatus. Tendinopathies are generally considered the most important of the
occupational shoulder disorders based on high prevalence (1030,1031).

Rotator Cuff Tears
(including supraspinatus, other full-thickness tears and bicipital tears)

Rotator cuff tears appear to occur over years of degenerative rotator cuff tendinopathy, culminating
in a full-thickness rotator cuff tear. Presentations vary from severe symptoms to asymptomatic,
despite presence of a tear (1032). It is not clear if, or to what extent, tears are caused by trauma. Most
rotator cuff tears develop at the anterior aspect of the midsubstance of the supraspinatus tendon and
progress in all directions, but especially posteriorly to eventually involve tears of the infraspinatus and
teres minor. Involvement of the subscapularis is less common, but should be considered. The
prevalence of rotator cuff tears is 6-51% for full-thickness tears in asymptomatic patients over age 50
(998,999,1002,1005,252,416,1024,1025,1026,1031,1033,1034,1035,1036,1037,1038,1039,1040,104
1,1042,1043,1044,1045).

Thoracic Outlet Syndrome

Thoracic outlet syndrome (TOS) involves compression of the neurological and/or vascular supply to
the upper extremity. A few cases involve discrete compression by the first thoracic rib or cervical rib.
Scalene muscle tightness has been described as a cause. There are other causes of what could be
termed physiologic TOS however, there is controversy regarding whether there is true compression
of structures.

Trigger Points/Myofascial Pain, Muscle Tension Syndrome

Myofascial pain syndrome involves trigger points, which are tender areas that may feel dense with
palpation and can elicit pain locally and distally. Patients with muscle tenderness are typically
diagnosed with “myofascial pain.” Prolonged muscular pain is often linked to underlying psychosocial
issues and affective disorders are common. Physical inactivity is common and there is a propensity
towards dependence on passive modalities and pharmacologic interventions. Most randomized
control trials (RCTs) have not distinguished between tender points (typically found with fibromyalgia;
see the Chronic Pain Guideline) and trigger points, though they frequently note pain limited to muscles
of a body region. However, trigger points have been distinguished by some practitioners from tender
points in that trigger points can “give rise to characteristic referred pain, referred tenderness, motor



dysfunction, and autonomic phenomena [such as muscle twitching or spasm],” and tender points do
not (1046).

aNomenclature has long been problematic and the term periarthritis has also been used (1047,1048).

bThis does not rule out contributing mechanical factor(s).

3.2.1. IMPACT

Shoulder disorders are the fourth most common reason patients seek health care treatment for
musculoskeletal pain (1049,1050,1051,1052,1053,1054,1055,58). These disorders are also among the
five most common causes of reported work-related musculoskeletal disorders (MSDs) in workers’
compensation claims in the United States (1056,1057,1058,1059). In 2000, annual health care costs
for shoulder pain in the United States have been estimated at more than $7 billion (1060).
Arm/shoulder disorders in 2016-17 cost an average of $24,736 in medical costs and $20,729 in
indemnity for a total of $45,465 per worker’s compensation case (1061). Musculoskeletal shoulder
disorders account for approximately 3-5% of total lost workdays and 10-18% of claims and costs in
workers’ compensation, ranking them in the top five for financial severity (1056,1062,1063). Workers’
compensation status is associated with higher costs, worse prognosis, and worse outcomes than
patients without workers’ compensation status or involving litigation
(1064,1065,1066,1067,1068,1069,1070). In general, shoulder disorders are prone to recur
(866,1071,438,1072,1073,1074,1075) and are often associated with actual or perceived worse general
health status (250,1020,1076,1077,1078,1079,1080).

3.3. BASIC PRINCIPLES AND DEFINITIONS

Acute, Subacute, or Chronic Pain: For purposes of identifying interventions at different stages of
diseases, acute pain is defined as pain for up to 1 month; subacute is pain from 1 to 3 months; and
chronic is pain lasting more than 3 months duration (see Chronic Pain Guideline for additional
information).

Active Therapy: The term “active therapy” is commonly used to describe treatment that requires the
patient to assume an active role in rehabilitative treatment. Although there is no one specific
treatment defined by this term, it most commonly includes therapeutic exercises (particularly
aerobic), functional activities, and muscle reconditioning (weightlifting or resistance training) (1).
Some studies have included active stretching and treatment with psychological, social, and/or
educational components requiring active participation from the patient (2).

Active Exercise Therapy: Active exercise therapy typically consists of cardiovascular training and
muscle strengthening, (3,4) although it may also include progressive or occasionally active stretching,
especially in patients with substantially reduced ranges of motion. Active exercise therapy is used as
a primary treatment for chronic pain and after various surgeries. It is also frequently initiated in the
course of treating subacute pain. The goal of active exercise therapy is to improve and/or restore
function (3). The word “active” is used to differentiate individualized exercise programs designed to
address and rehabilitate specific functional, anatomic, or physiologic deficits from passive treatment
modalities or from forms of “exercise” that require little effort or investment on the part of the patient
or provider.

Brachial Plexus: The nerves traveling from the C5 to T1 spinal cord levels’ ventral rami to the upper
extremity in aggregate are termed the brachial plexus. This includes subdivisions of these nerves that
are anatomically labeled roots, trunks, divisions, cords, and branches. The anatomic region of the



plexus extends from the tissue adjacent to the spinal cord to the axilla. Injuries to these structures are
frequently termed brachial plexopathy.

Bursae: Bursae are thin, lubricated, fluid-filled sacs located between bone and surrounding soft tissue,
bones and tendons, and/or muscles around joints that reduce friction as movement occurs.

Bursitis: Bursitis is inflammation of a bursa and may be marked by pain when the proximate tissue is
used or the bursa is compressed.

Delayed Recovery: Delayed recovery is an increase beyond the expected time prior to returning to
work or to usual activities, based on reasonable expectations, disorder severity, age, and treatments
provided.

Functional Capacity Evaluation (FCE): A comprehensive battery of performance-based tests used to
attempt to assess an individual’s ability for work and activities of daily living (5). A job-specific FCE may
be done to attempt to identify an evaluee’s ability to perform specific job tasks associated with a job
while a general FCE may be done to attempt to identify an evaluee’s ability to perform physical
activities associated with any job. Results should be interpreted with caution, as validity is unproven.
The testing should be preferably conducted by someone well-experienced in dealing with patients
who may self-limit due to pain (e.g., occupational or physical therapist).

Functional Improvement (especially objective evidence): Functional improvement entails tracking
and recording evidence of making progress toward increasing a patient’s functional state. This is best
measured by objective evidence such as returning to work and/or lessening of work limitations.
Additionally, use of validated tools such as QuickDASH is often helpful and preferred to non-validated
tools.

Functional Restoration: Functional restoration (sometimes referred to as “interdisciplinary
rehabilitation with a focus on improving function”) often refers to a blend of various techniques and
programs (both physical and psychosocial), rather than one specific set of active exercises, processes,
or therapies. The basic principle for all of these individually tailored programs is to help patients cope
with pain and return to the functional status required for their daily needs and work activities (6). The
term “Functional Restoration Program” frequently refers to a full-day multidisciplinary, medically-
directed program typically lasting from 3 to 6 weeks, employing an interdisciplinary team often
consisting of therapists, psychologists, case managers, and nurses (7).

Pain Behavior: Pain behavior includes verbal and non-verbal actions (e.g., grimacing, groaning,
limping, using pain relieving or support devices/slings, requesting pain medications, etc.) which
communicate the concept of pain.

Passive Modality: Passive modality refers to various types of provider-given treatments in which the
patient is not an active participant. These treatments include medication, injection, surgery, allied
health therapies (e.g., massage, acupuncture, and manipulation), and various physical modalities such
as hydrotherapy (e.g., whirlpools, hot tubs, spas, etc.), ultrasound, TENS, other electrical therapies,
heat, and cryotherapies.

Rehabilitation: The term “rehabilitation” is used in these Guidelines to mean physical medicine,
therapeutic and rehabilitative evaluations, and procedures. Rehabilitation services are delivered
under the direction of trained licensed individuals such as physicians, occupational therapists, or
physical therapists. Mental health professionals may also be incorporated in the treatment team,
particularly for select chronic pain patients.

Shoulder Impingement: Shoulder impingement is a theoretical construct advanced especially over the
past 40 years, proposing that the supraspinatus tendon is compressed between the acromion and
humeral head, resulting in pain, degenerative tendinopathy, and tears.

Shoulder Joint: The shoulder (glenohumeral) joint is a shallow synovial ball-and-socket joint based on
the articulation of the head of the humeral head and glenoid fossa of the scapula. The supraspinatus,



infraspinatus, teres minor, and subscapularis muscles and their tendons comprise the rotator cuff and
contribute to attachment and movement of the humeral head in the glenoid fossa.

Tendinitis: Tendinitis is inflammation within the tendon or tendon insertion with the clinical signs of
redness, heat, and swelling, accompanied by pain and decreased range of movement. While
“tendinitis” is a widely used term for many cases of shoulder pain diagnostically, most patients do not
demonstrate cardinal signs of inflammation and more typically may have serological markers of low-
grade inflammation.

Tendinosis: Tendinosis is a chronic degenerative tendon injury, unaccompanied by redness or heat. It
is associated with pain and limited movement (8). Tendinosis may be due to an interaction of
individual and physical factors (especially cardiovascular disease risk factors), which may include
vocational and avocational activities. Previously, there was a theory of “micro-injuries” that was
widely used; that theory has been largely discarded as the accumulated evidence is increasingly
demonstrating atherosclerotic changes in the small vessels supplying tendons with already poor blood
supplies.

Sprain: A sprain is the disruption of a ligament and is caused by high forces that exceed ligament
tolerances. Sprains are typically graded I-ll, ranging from modest ligamentous tears but no laxity (1)
to complete disruption of the ligament (llI).

Strain: Strain is the disruption of a myotendinous junction or a muscle, usually from a high-force
unaccustomed exertion. It may also occur during an accident. This term is occasionally used to
describe non-specific muscle pain in the absence of knowledge of an anatomic pathophysiological
correlate.

e Grade |: overstretching or slight tearing.
e Grade Il: incomplete tearing.
e Grade lll: complete tear or rupture.

3.4. INITIAL ASSESSMENT

Thorough medical and work histories and a focused physical examination (see General Approach to
Initial Assessment and Documentation) are sufficient for the initial assessment of most workers with
potentially work-related shoulder symptoms. The medical history and physical examination include
evaluations for serious underlying conditions, red flags, and consideration for possible referred
shoulder pain due to a disorder in another part of the body (most commonly from the cervical spine
and sometimes viscera). The absence of red flags largely rules out the need for special studies, referral,
or inpatient care during the first 4 to 6 weeks for most patients, during which spontaneous recovery
is typically expected. Shoulder disorders may be classified into one of three somewhat arbitrary
categories:

e Potentially serious conditions: including fractures, glenohumeral dislocation, infection, or
neurological or circulatory conditions, including referred cervical, cardiac, or intra-abdominal
pain. Glenohumeral dislocations are considered potentially serious until it is confirmed there
is not concomitant fracture or nerve damage.

e Specific shoulder disorders: including full-thickness rotator cuff tears, rotator cuff
tendinopathies/syndromes (impingement syndrome, rotator cuff tendinosis, rotator cuff
tendinopathy, supraspinatus tendinosis, partial-thickness rotator cuff tears, bursitis),
bicipital tendinosis, acromioclavicular (AC) joint sprain or separation, labral tears, thoracic
outlet syndrome (TOS), brachial plexus injury, adhesive capsulitis (frozen shoulder), calcific
tendinitis, and instability.

e Nonspecific shoulder disorders: suggesting neither internal derangement nor referred pain
including trigger points/myofascial pain (including muscle tension syndrome), fibromyalgia
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(see Chronic Pain Guideline), degenerative joint disease (including osteoarthrosis), and
nonspecific pain.

3.5. MEDICAL HISTORY

The initial evaluation of patients with shoulder pain should include a thorough medical history, as the
vast majority of data to successfully evaluate and treat these patients is found in the history. A
complete occupational history is necessary to assist the patient with successful accommodation and
rehabilitation, as well as to determine work-relatedness (see General Approach to Initial Assessment
and Documentation Guideline; see Work-relatedness Guideline). Standardized questionnaires
assessing functional loss and disability, often called functional patient-reported outcome measures
(fPROMS), are recommended to routinely measure shoulder function and disability in clinical practice
(e.g., Disability of the Arm, Shoulder and Hand (DASH) questionnaire, Shoulder Pain and Disability
Index (SPADI) questionnaire) (9,10,11,12,13,14,15,16,17,18,19,20,21,22,23,24,25,26,27,28,29,30,31).

3.5.1. MEDICAL HISTORY QUESTIONNAIRE

Download a PDF version of the Shoulder Disorders Medical History Questionnaire here.

Asking the patient open-ended questions, such as those listed below, allows the physician to gauge
the need for further discussion or specific inquiries to obtain more detailed information. Start eliciting
a history with open-ended questions, such as: “What may | do for you today?” This approach helps to
frame the discussion towards what the patient feels is the main purpose of the visit. Elicitation of the
patient’s concerns may initially include seemingly tangential issues, but may prove important later
and helps ensure that the physician is able to address issues important to quality clinical care and
patient experience.

1. SYMPTOM ONSET

e What are your symptoms?

e When did your symptoms begin?

e Where did your symptoms first occur? Were there symptoms primarily in the shoulder joint,
down the arm, hand, and/or up in the neck?

e What do you think caused the problem? How did it occur? Do you recall a specific inciting
event?

e How do you think it is related to work? (It is important to obtain all information necessary to
document the circumstances and biomechanical factors of injury to assist the patient in
obtaining compensation, where appropriate.)

® Was there acute or gradual onset of pain or limitation of motion? For traumatic injuries: was
the area deformed?

e What is the day pattern to your pain? When is it worst? Do you have a problem sleeping?

e How does having this pain affect your life?

2.  PROGRESS OF SHOULDER CONDITION

® Since these symptoms began, have your symptoms changed? How?

e Have your activities been limited? How long have your activities of daily living been limited?
For how long?

® \What tests or imaging have you had?

e Have you had specialist consultations?

11


https://www.mdguidelines.com/wp-content/uploads/ACOEM_MHQs/acoem-questionnaire-shoulder.pdf

What treatments have you had so far, including over-the-counter and prescription
medication?

PRESENT SYMPTOMS

What are your symptoms currently? How does the worker act when describing them (may
help to ascertain the expression of and meaning of pain to the worker, while simple hand
gestures and postures taken while describing the pain are often highly useful for diagnosis)?
Are you experiencing pain, weakness, or limited motion (stiffness) in your shoulder?

Are you experiencing popping, clicking, or catching in your shoulder?

Does your shoulder feel unstable?

Are your symptoms currently located primarily in the shoulder joint?

Is your shoulder pain associated with pain, numbness, tingling, swelling, or color change in
the hand or arm?

Are your symptoms constant or intermittent?

What makes the problem worse or better?

Do you have pain or other symptoms elsewhere (e.g., neck, chest, or abdomen)? Do you
have fever, night sweats, or weight loss?

PRESENT SHOULDER CAPABILITIES

Can you move your arm over your head?

Can you tuck in your shirt, reach your back pocket, or put on a jacket?

Can you do overhead activities or work? For how long?

Can you wash your hair?

How much weight can you lift? What could you lift before?

Can you move your shoulder without pain?

Can you sleep on the affected shoulder?

Does wearing a bra, suspenders, or tool belt harness make your shoulder pain worse or
cause pain?

How heavy is your purse/shoulder bag? Have you changed purses/bag (lightened) or
changed how you carry it (to the other shoulder or rolling bag)?

Do you have weakness in your hand, arm, or shoulder?

Have you noticed any loss of muscle mass?

PATIENT GOALS

What are your goals in relation to this shoulder problem?

What are you currently unable to do that you want to be able to get back to?
What are your goals for work? Non-work activities? Hobbies? Sports?

What could we measure as goals to track your progress?

PREVIOUS SHOULDER PROBLEMS

Have you had similar episodes previously?

Have you had previous testing or treatment? What treatment (medication, surgery, therapy,
etc.)? What were the results? With whom?

How was your recovery?

Did this previous shoulder problem resolve completely?

How long did it take to get back to light duty work? To full duty work?
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10.

If didn’t return back to original occupation: were you determined to have a disability?

JOB REQUIREMENTS

What are your specific job duties? Do you rotate jobs?

What does your work require you to do with your shoulder?

What postures and activities are required at work? How much do you lift at work as a
maximum lift? How heavy is a usual lift? Do you work with your hands at or above chest
height?

Do you have assistance of other people or lifting devices?

How often are shoulder activities required?

OFF-THE-JOB ACTIVITIES (AVOCATIONAL ACTIVITIES)

What other activities (hobbies, workouts, sports) do you engage in at home or elsewhere
(outside of work)?

Do you use your shoulder to perform these activities?

Do you do any overhead arm actions? How? How often?

Can you perform activities of daily living (e.g., dressing, bathing, grooming, etc.) or
instrumental activities of daily living (e.g., shopping, food preparation, housekeeping, etc.)?

DO YOU HAVE OTHER MEDICAL PROBLEMS?

Osteoarthrosis, rheumatoid arthritis or other arthritides or auto-immune disorders (e.g.,
lupus, psoriasis)?

Fractures, upper extremity surgeries?

Cardiovascular disease? Heart disease risk factors?

Pulmonary disease? Do you smoke? Did you smoke? How much?

Gastrointestinal problems or liver disorder?

Diabetes mellitus? Thyroid disorder?

Do you have neck pain or history of neck trauma?

Neurological disorders (including neuropathies, radiculopathies, headaches)?
Psychophysiological disorders (e.g., irritable bowel syndrome, chronic fatigue syndrome, sick
building syndrome, fibromyalgia, or multiple chemical sensitivities)?

Do you have symptoms of infection? Fever, chills, symptoms of infection elsewhere?

Have you ever had cancer?

What medications do you take? Over-the-counter medications? Prescription medications?

Is there any psychological, psychiatric, mental health, substance use, or alcohol history?

Have you ever had a substance use problem? Driving while under the influence of alcohol?
Detoxification?

Have you ever had an alcohol problem? (CAGE or MAST screening especially required for
possible osteonecrosis)

Is there use of other drugs? (Current and prior use)
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11. What is the occupational psychosocial context?

e Do you like your job?
e What is your relationship with your co-workers and supervisor and how do they treat you?

12. Assess whether there are problems at home/social life. Does the patient feel in control of most
situations? Is there support?

e How do your family members get along with each other?

e How do they help and support you, including assistance with chores?

e Does your family treat you differently now that you are in pain? Have your roles at home
changed because of your injury?

e How do your friends treat you differently?

e Do you get increased symptoms when you are dealing with problems with your family and
friends? How often? When? Why?

13. As billing is different, and rules regarding treatment often differ, it is important to know if there
is worker’s compensation, or other compensation? Are there advocagenic? (litigious) influences?

e Do you have a lawsuit or other legal action involving this pain problem?

2 The term advocagenic is analogous to iatrogenic, however, it is related to influences involving the litigation
processes with examples including: compensation dependent on symptom severity and duration, advice to limit
functional activity, work-limitation advice that conflicts with medical opinion, advice contrary to medical plan,
and symptom recurrence/exacerbation after contact with an attorney (32).

3.6. PHYSICAL EXAMINATION

The objective of the physical examination of the shoulder is to define physical abnormalities, narrow
the diagnostic considerations, and focus the treatment plan
(33,34,35,36,37,38,39,40,41,42,43,44,45,46,47,48,49,50,51,52,53).  Physical examination data,
including vital signs, should be reviewed for potential inferences regarding infectious or neoplastic
origins.

The physical examination should begin the moment the physician sees the patient. Observing how the
patient holds the shoulder (particularly during a history), uses the shoulder, sits, walks, and moves is
of major importance, often more important than any other aspect of the exam. It also helps to have
the patient demonstrate what positions seem to provoke or cause the symptoms, as the
demonstration is invariably of greater help than verbal descriptions.

Guided by the medical history, the physical examination includes:

e General observation of the patient;

e General level of fitness and physical condition;

e Upper quadrant screen for neck involvement, and other upper extremity disorders, including
elbow;

e Neurovascular screening;

e Testing for various specific shoulder disorders as appropriate to the history; and

e Monitoring for pain behavior during range of motion, changing postures as a clue to origin of
the problem.
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3.6.1. REGIONAL SHOULDER EXAMINATION

The entire shoulder girdle should be visible and viewed from all angles. Asking the patient to point to
the area of discomfort may be helpful for discrete entities such as AC joint or long head biceps
pathology. Pointing helps determine if the discomfort is at the shoulder joint or if the patient is
referring to the “shoulder” in general (e.g., the upper trapezius). Many shoulder disorders present
with pain that is too diffuse to point to with one finger.

Observe asymmetry or deformity at rest and during movement. Atrophy of the deltoid or scapular
muscles is an objective finding, only arising after weeks to months of symptoms; atrophy of the
supraspinatus muscle is the most clinically relevant. Deformities due to acromioclavicular separation
are visible (e.g., scapular winging at rest, shoulder girdle ptosis), as are many signs of infection (e.g.,
elevated temperature, redness, heat, fluctuance) or gross tumor (e.g., visible vessels, palpable mass).
Palpate neck, shoulder and arm structures, noting patient’s underlying tenderness.

Shoulder range of motion (ROM) should be determined actively and passively. Active ROM should be
performed first to determine how far the patient can move prior to applying pressure to assess passive
ROM. Essential active motions to assess are shoulder elevation in flexion and abduction, external
rotation, and internal rotation with the arm at the side and at 90° of abduction (1080). Passive ROM
should be performed for the same motions. Passive motion is best assessed with the patient supine.
The examiner may also determine passive ROM by eliminating gravity with overpressure, having the
patient in the pendulum position, or by having the patient use the other arm to aid elevation. While
checking ROM, watch for scapular mobility and stability. Movement of the scapula should be observed
for winging or dysrhythmia during active elevation in flexion and/or abduction (1081,1082). Both can
be enhanced by fatiguing the shoulder with repeated active range of elevation and lowering the arm.
Strength should be assessed, resisting isometric contractions of the same essential motions for ROM
described above, including supraspinatus and infraspinatus assessment.

The choice of which specific tests to use (see Table 1) may be guided by the synthesis of the
information obtained from the history and physical examination. However, many examination
maneuvers have not been validated in quality clinical trials, and do not have well established
sensitivities and specificities. Many exam maneuvers are also reportedly non-specific and of
guestionable value (866,58,54,1083,670,1084,1085,1086,1087,96). It is important to correlate data
from history (e.g., demographics, type and location of symptoms, mechanism of injury) with findings
on physical examination. For example, findings of instability maneuvers are irrelevant if instability is
not the problem. If certain shoulder problems (e.g., pain) are sufficiently severe, other diagnostic tests
may not be helpful; for example, in the presence of substantial joint stiffness and capsulitis,
impingement maneuvers are invalid.

3.6.2. NEUROLOGIC AND VASCULAR SCREENING

C5 or C6 radiculopathy may present as shoulder pain or dysfunction. Soft tissue disorders of the neck
can also present as shoulder pain. Examine the neck and cervical nerve root function with palpation,
reflexes, strength (motor), and sensitivity to touch (sensory), guided by history and previous exam
findings. Assess the vascular status of the shoulder, proximal upper extremity, and neck by checking
peripheral pulses in neutral and stress positions, and edema and/or color changes. Thoracic outlet
syndrome (TOS) has varying signs and symptoms depending on whether it is primarily arteriol, venous,
or neurogenic. Symptoms may include scalene tenderness and positive maneuvers that provoke
neurovascular signs and symptoms; for example, Hofmann-Tinel’s sign may be positive over the
brachial plexus. Once all other diagnoses have been ruled out and TOS is suspected, non-operative
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measures should generally be attempted; referral to a surgeon is recommended for those individuals
with confirmed vascular TOS or those with neurogenic TOS who have failed to improve with 3-6
months of conservative management.

3.6.3. ASSESSING RED FLAGS

Physical examination evidence of septic arthritis, neurologic compromise, cardiac disease, or intra-
abdominal pathology that correlates with the medical history and test results may indicate a need for
immediate consultation depending on the physician’s skills and abilities. Consultation may further
reinforce or reduce suspicions of tumor, infection, fracture, or dislocation. A medical history that
suggests pathology originating in a part of the body other than the shoulder might warrant examining
the cardiovascular and respiratory systems, abdomen, or other areas. Painless full ROM of the
shoulder suggests referred pain.

3.7. DIAGNOSTIC CRITERIA

The cause of the patient’s shoulder symptoms should be determined as accurately as clinically possible
at the time the patient presents. Some imaging may be appropriate acutely — e.g., x-ray in trauma
cases and other conditions outlined in the Special Studies section below. Consensus recommendations
for imaging can be found on the American College of Radiology Appropriateness Criteria website. If
red flags are present, enact or arrange definitive care or treatment. If no red flags for serious
conditions are present, then develop a plan of care. As many patients will have significant and
sufficient improvement in the first weeks, only some will need additional examination and imaging to
confirm or refine the diagnosis, prognosis, surgery or further treatment, or MRI showing a labral or
rotator cuff tear. The criteria presented in Table 3 follow the clinical thought process for non-red flag
conditions, from the mechanism of illness or injury to unique symptoms and signs of a particular
disorder, to test results, if any tests are needed to guide treatment at this stage. It is helpful to know
and apply the sensitivity, specificity, and likelihood ratios of examination maneuvers and diagnostic
studies to compare the value of various diagnostic approaches.

3.7.1. SPECIAL STUDIES

For most patients with non-traumatic shoulder problems (absent red flags), special studies are not
needed, unless a 4- to 6-week period of non-operative care and observation fails to improve
symptoms. Most patients improve quickly, provided red-flag conditions are ruled out. There are a few
exceptions:

e X-ray is required for most traumatic situations to rule out fracture. There may be exceptions
involving minor trauma.

e Stress films of the AC joints (views of both shoulders, with and without the patient holding
15-Ib weights) are typically not needed because the disorder is usually clinically obvious.
Stress films may help differentiate between Grade 1 and 2, but have little utility as both are
treated non-operatively. It may be indicated if the clinical diagnosis is AC joint separation
and examination, and standard radiographs are inconclusive.

e If an initial or recurrent shoulder dislocation presents in the dislocated position, shoulder
films before and after reduction are indicated. Post reduction films (lateral axillary view)
must clearly demonstrate that the humeral head is reduced.
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e Persistent shoulder pain, associated with neurovascular compression symptoms (particularly
with abduction and external rotation), may indicate the need for an AP cervical spine
radiograph to identify a cervical rib and electrodiagnostic testing for nerve injury.

e The threshold for obtaining x-rays whenever there is an unusual clinical presentation should
also be particularly low. This includes symptoms suggestive of potential intra-abdominal or
cardiac problems presenting as shoulder problems, as well as neoplasias.

Subsequent, additional indications include:

e Traumatic injury with shoulder weakness suggesting rotator cuff tear.

e Traumatic shoulder dislocation in patients over age 40 — high incidence of concomitant
rotator cuff tear.

e Physiologic evidence of tissue insult or neurovascular dysfunction (e.g., cervical root
problems presenting as shoulder pain, weakness from a massive rotator cuff tear, or
presence of edema, cyanosis or Raynaud’s phenomenon).

e Failure to respond to treatment as expected.

e Failure to progress in a strengthening program intended to avoid surgery.

e Clarification of the anatomy prior to an invasive procedure (e.g., a full thickness rotator cuff
tear not responding to non-operative treatment).

There are considerable methodological weaknesses among the studies of diagnostic tests that include
small sample sizes, incomplete assessments of the patients with all tests under consideration,
frequent use of retrospective methods, utilization of arthrography for gold standard comparison, and
inclusion of patients who had previously been evaluated with the same test or procedure (58). These
weaknesses provide substantial concerns about the accuracy of reported test performance
characteristics such as sensitivity, positive predictive value, and likelihood ratios. Quality, head-to-
head comparisons of diagnostic tests are extremely rare, making quality comparisons between the
available diagnostic tests difficult (58). Lastly, relying solely on imaging studies to evaluate the source
of shoulder symptoms carries a significant risk of diagnostic confusion, especially false-positive test
results, since there is a high probability of identifying a finding that was present before symptoms
began (for example, degenerative partial thickness rotator cuff tears), and therefore may have no
temporal association with the symptoms.

Routine testing (e.g., laboratory tests, plain-film radiographs of the shoulder) and more specialized
imaging studies are not recommended during the first 4 to 6 weeks of activity limitation due to non-
traumatic shoulder symptoms, except when a red flag noted on history or examination raises suspicion
of a serious shoulder condition, calcific tendinitis, or referred pain. Cases of impingement syndrome
are similarly managed.

MRI is especially indicated for imaging soft tissues, particularly including rotator cuff and labral
structures. CT is typically more helpful for imaging bony in the shoulder beyond that which is
assessable by radiographs, e.g., select patients with osteonecrosis and shoulder dislocation. Earlier
imaging with MRI is indicated among those with suspected acute tears of the rotator cuff, especially
among younger workers and/or those with functional deficits.

Laboratory studies, such as liver or gallbladder function tests and tests for pelvic disease, may be
useful to determine if pain is being referred to the shoulder from a subdiaphragmatic source.
Electrocardiography and possibly cardiac enzyme studies may be needed to clarify apparent referred
cardiac pain. Chest radiographs may be needed to elucidate shoulder pain that could be the result of
pneumothorax, apical lung tumor, or other apical disease such as tuberculosis. An erythrocyte
sedimentation rate (ESR), complete blood count (CBC), and tests for autoimmune diseases (such as
rheumatoid factor) can be useful to screen for inflammatory or autoimmune sources of joint pain.
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3.8. WORK-RELATEDNESS

A determination of work-relatedness is straightforward among those with a significant traumatic
workplace event (e.g., substantial slip, trip, fall, or accident). Acute occupational shoulder injuries are
related to a specific acute traumatic event — these are non-controversial if the effects are immediate
and visible. Physicians should nevertheless clearly document those events and injuries to help support
the claim for worker’s compensation. The remainder of this section considers those without an acute,
significant event. Please also see the Work-relatedness Guideline.

A thorough work history is important to help establish work-relatedness (see General Approach to
Initial Assessment and Documentation Guideline for components of work history). Most jurisdictions
request an expert opinion as to whether a disease or disorder should be considered work-related for
the purpose of workers’ compensation. The physician’s role is to supply opinion based on medical
evidence. The “medical/scientific” answer and the “legal” answer as determined by regulations and
case law precedents in a particular jurisdiction (workers’ compensation system) often differ. However,
in most jurisdictions, the level of evidence is preponderance (more likely than not or over 50%). The
best medical decisions are made with support from medical literature and decisions are more
supportable with the assignment of a clear diagnosis. Physicians have an ethical responsibility not to
simply advocate for their patients (1128). Although most physicians should not be expected to know
case law in their state/jurisdiction, they should know that most non-traumatic shoulder disorders
involve underlying chronic disease conditions and work-relatedness is often unclear. Lack of clarity
and inconsistency in epidemiologic studies decreases the certainty as to whether a workers’
compensation claim is supported by medical evidence.

Most epidemiological studies of shoulder disorders are retrospective and either include body regions
beyond the shoulder (such as the interscapular region)
(1062,1129,1130,1131,1132,1133,1134,1135,1136,1137,1138,1139,1140,1141,1142,1143,1144,114

5,1146,1147,1148,1149,1150,1151,1152,1153,1154,1155,1156,1157,1158), combine shoulder pain
with neck pain
(866,1020,1130,1131,1139,1141,1144,1145,1151,1156,1159,1160,1161,1162,1163,1164,1165,1166,
1167,1168,1169,1170,1171,1172,1173,1174,1175,1176,1177,1178,1179,1180,1181,1182,1183,1184,
1185,1186,1187,1188,1189,1190,1191,1192,1193,1194,1195,1019,1196,1197,1198), rely solely on
subjective  data (such as questionnaires for disease and/or exposure data)
(253,409,1199,1200,1201,1202,1203), or fail to measure the physical factors associated with the job
(1150,1204,1205,1206,1207,1208,1209,1210). This produces considerable uncertainty in these data;
statements referable to or actions resulting from these studies should reflect the weakness of the
evidence. For most disorders, there is insufficient evidence to conclude causal occupational
associations.

No quality ergonomic assessment tools have been developed and validated to establish work-
relatedness. For the distal upper extremity, the Strain Index (1211,1212,1213) appears to be the most
reliable tool. It has been reported to have some predictive power for shoulder disorders (1213,1214)
despite including some components such as hand/wrist posture that are presumably irrelevant. Force
is believed to be the major risk for shoulder disorders (1200,1215,61,62,63,1216), which may provide
some basis for ergonomic assessments of jobs. The lack of quality ergonomic-epidemiological studies
combined with the lack of quality ergonomic job assessment tools is markedly limiting for purposes of
both prevention of disorders as well as assessments of work-relatedness of individual cases.

Rotator Cuff-related Disorders

(including tendinoses, partial- and full-thickness tears, impingement syndrome, and subacromial
bursitis)
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Risk factors for rotator-cuff related disorders are not well-defined. There are no large prospective
cohort studies that include physical examinations and detailed job physical exposure measurements
to compare, contrast, or quantify purported job physical factor risks. There also are no quality studies
of bursitis and few of impingement syndrome. In the absence of other evidence or disorders (e.g.,
rheumatoid arthritis), it is suggested the following discussion of shoulder tendinopathies applies to
those conditions (i.e., impingement syndrome, subacromial bursitis).

Shoulder tendinopathies were increased in a cross-sectional study of shipyard welders (1217) and
another study of shipyard plate workers (1218). However, both studies were limited by retrospective
methods without adjustments for potential confounders. EMG evidence of supraspinatus fatigue was
found with overhead shipyard welding (1219). A small case-control study of shoulder tendinitis cases
found elevated risks among those with hand use at or above the shoulder (1220). Another case-control
study which measured job physical factors found elevated risks among those with frequent activity
and abduction or forward flexion more than 602 (1172). Another found force to be associated with
increased risk (1209). A moderately large cross-sectional study reported 5-fold increased risks for a
composite of multiple shoulder disorders (e.g., rotator cuff tendinosis, frozen shoulder,
acromioclavicular and glenohumeral degenerative joint disease) among those with using high force or
high repetition (1221).

A problem with many studies is that factors such as force and repetitiveness are not clearly specified
and infrequently measured. Two studies that did specify and measure (252,1131) defined repetitive
shoulder use as tasks that entail cycle times of four seconds or less (<4s), and forceful shoulder use as
the application of at least 10 pounds or at least 10% of maximal voluntary contraction force.

Other cross-sectional studies found elevated risks of rotator cuff syndrome among sewing machine
operators (1130), grocery checkers (1222), and fish processing workers (23). A population-based
registry study of fishery workers found elevated risks for rotator cuff syndrome (1223). A cross-
sectional study from a retrospective cohort found elevated risks of shoulder impingement syndrome
among meat processing workers (1210). Another large cross-sectional study that included ergonomic
assessments found high force and repetition to be associated factors of up to 3- to 4-fold magnitudes
(1224). Workers with higher force requirements appear to have increased risk of shoulder tendinosis,
rotator cuff tears, and impingement syndrome when identified in large administrative databases
(1056,1225,1226).

One prospective cohort study suggested high-hand force was associated with an increased risk of
rotator cuff tendinosis (252,1079,1215). However, not all data support that supposition (253,1034).
High force and high repetition, and repetition alone (94,1227) are reported risk factors
(1041,1216,1224,1228,1229). Other data suggest working with the hands above the shoulder is a risk
factor (416). Other data suggested either long duration of shoulder flexion (252) or arm abduction are
risk factors (1229). However, these results are not consistent among studies. Other studies have not
found elevated risks of shoulder tendinitis, including one of assembly line packers (1230) and others
of manufacturing workers (1231), sewing machine workers (1231), heavy work (1232), bricklayers
(419), rockblasters (419), and data entry workers (1233).2 A prospective cohort study to evaluate risks
of shoulder postures found large within-group variance in exposures and an inability to detect postural
risks for shoulder disorders (1224). Another prospective cohort study evaluating working postures
found postural variations were associated with musculoskeletal symptoms throughout the body
(1160). A prospective cohort of baggage handlers found longer cumulative years of employment was
associated with subacromial shoulder disorders (1234). One small cohort found increased risk of
shoulder pain among those with increased measured arm elevation (1235). Unaccustomed use is
believed to be a risk factor, particularly involving forceful use that the individual does not normally
perform.

Psychosocial factors have been associated with the presentation of rotator cuff tendinitis, including
self-perception of poor health (1020,1236,1237). However, most studies of psychosocial factors
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evaluated combined neck-shoulder disorders or shoulder girdle pain. These studies found risks that
included stress (1020,1132,1238), somatization (1239,1240), job demand
(1040,1131,1176,1200,1229,1241,1242), high distress (1131,1243,1244,1245), high psychological
demand (1200,1216,1229,1246,1247,1248), low job control (252,418,1040,1131), job strain
(1148,1249,1193), low social support (1020,1131,1248,1250), job dissatisfaction (1239,1250,1251),
depressive symptoms, effort-reward imbalance (1252,1253), low job security (252,1040), smoking
(421,1020,1254), living alone with children (1020), low socioeconomic status (1236), and work
organizational issues (1255,1256). Risks of disability were higher among foreign-born workers and
women in a Swedish population-based prospective cohort study (1257). Reduction in risk of shoulder
and neck pain has been reported with regular leisure time physical activity (1242). However, another
study suggested inconclusive evidence of the relationship between physical capacity and risk of
shoulder pain (1258). A Finnish study reported increased risk of early retirement particularly among
those with both heavy physical work combined with low cardiorespiratory fitness (1259).

Non-occupational risks for rotator cuff-related disorders: Rotator cuff disorders are not characterized
by frank inflammation; however, inflammatory mediators may be present in rotator cuff tear,
tendinitis, and impingement patients. These include increased: interleukin-1 (109,117,112),
interleukin-6 (112,1260), interleukin-8 (1261), tumor necrosis factor-alpha (109,112), basic fibroblast
growth factor (109,116), transforming growth factor (109,116), metalloproteinases (112), CD2-
positive T-lymphocytes (113), tenascin-C (114), substance P (110), and vascular endothelial growth
factor (115). It is unknown whether these factors precede or are a consequence of the disease
processes. Associations have been found between severity of musculoskeletal disorders (MSDs) and
inflammatory mediators (1262).

Some factors increase risk for shoulder pain and rotator cuff-related disease including obesity
(251,252,253,866,417,1247,1263,1264), smoking (251,418,419,421,1020,1265,1266,1267,1268),
hypercholesterolemia  (1269), hyperlipidemia  (1270,1271,1272,1273), diabetes mellitus
(416,1229,1247,1264,1270,1274,1275,1276), and atherosclerotic disease risks (250,417). These
factors may be reduced with active exercise and lipid-lowering therapy (253,1273). Genetic factors
are also reported risks (1277,1278,1279). Evidence increasiOngly supports cardiovascular disease as a
mechanism for the development of rotator cuff tendinitis and tears (423,1280).

The prevalence of full-thickness rotator cuff tears in asymptomatic individuals over age 50 is reported
to be 6 to 51% (1026,1033,1034). In cadavers, 23.1% had partial or full-thickness tears (1031). A
systematic review (1031) exploring the frequencies of rotator cuff tears in asymptomatic and
symptomatic persons resulted in aggregate findings, which are summarized in the table below. When
comparing the frequency of symptomatic to asymptomatic rotator cuff tears revealed on diagnostic
imaging, as many as half of tears, particularly if partial-thickness, may not be the pain generator.

The prevalence of any asymptomatic tear was approximately 40%, with symptomatic tears occurring
from about the same to nearly double the frequency, depending on the method of detection used.
Age is a major risk factor for tendinitis and full and partial-thickness rotator cuff tears
(1109,999,1002,1005,252,416,1024,1025,1281,1031,1033,1034,1036,1037,1038,1039,1040,1041,10
42,1043,1044,1045,1282,677). One study suggests age, BMI, repetitive work, and diabetes are all
associated with higher risk for bilateral rotator cuff tears compared to monolateral tears (677). Risk is
greater on the dominant side (252,1034,1035,1283), although that is not a universal finding (1025).
Smoking is a risk factor for accelerated speed of a degenerative tear (1284).

Tears of the supraspinatus tendon have been associated with tears of the remaining rotator cuff
tendons, including the subscapularis (1038), as well as bicipital tendon tears (181,1285). The
prevalence of Type Il and Il acromions rises with age and is associated with rotator cuff pathology and
tears in asymptomatic (1026,1027) and symptomatic patients (1286). However acromion type may
not impact rotator cuff repair (1287). Over age 70, the prevalence of Type Il and Ill acromions is 80 to
93% (1025,1026). Evidence also suggests a relatively weak association between cuff tears and acromial
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types. One study suggests there is a higher risk of rotator cuff tear for those with Type Ill acromions
compared to Type | or 11 (1288). The reliability of classifying acromial type is poor, although large spurs
have been associated with a higher risk of tear (1289).

Degenerative processes tend to occur in both shoulders (1043). Risk factors reported for degenerative
processes include heredity (1278), ankylosing spondylitis (1290), rheumatoid arthritis, crystal diseases
(e.g., gout, pseudogout, hydroxyapatite), trauma (1034), and sports activities (419).

There is evidence to suggest that preoperative expectations for rotator cuff issues are associated with
surgical recovery outcomes (1291). Fear avoidant beliefs have been prospectively shown to be related
to risk of sick leave for workers with musculoskeletal pain (1292). Sleep disturbance among workers
with neck-shoulder pain predicted sickness absence at 5 years (1293) and was a risk for neck-shoulder-
arm pain in a large cohort (1294).

Acromioclavicular (AC) Sprain, Separation, and Dislocation

AC joint sprains and separations are mostly reported in sports from blows to the shoulder or falls
(1295,1296,1297,1298,1299,1300,1301,1302,1303,1304,1305,1306); predominately among young
males in the second and third decades of life (1042). Some AC injuries may occur as a result of
occupational injuries including falls. Shoulder separation should be visible, or at least documentable,
by radiographic study.

Acromioclavicular (AC) and Glenohumeral Arthrosis

The shoulder may be affected by osteoarthrosis (716). In symmetrical cases, an occupational basis is
difficult to identify. There are no consistent findings of one job type or class to be associated with
shoulder arthroses involving either joint. There is also a strong propensity towards osteoarthrosis to
develop in other joints in the body once an individual has already developed symmetrical arthrosis in
another body region, likely signifying genetic or other systemic predispositions (systemic
osteoarthrosis) (1307,1308,1309,1310,1311,1312,1313,1314,1315). Age is a clear osteoarthrosis risk
(126,1316,1317). All joints are susceptible to involvement with systemic rheumatological conditions,
also including rheumatoid arthritis (1318). Joints are also affected by crystal arthropathies including
gout and pseudogout. Obesity may act through a systemic mechanism (1319,1320,1321). Anatomic
evidence of AC joint arthrosis is common, with an estimated prevalence of 29% of cadavers that
included apparent age-related effects (126), as well as more AC arthrosis on the right side (1317).
Elevated risks of acromioclavicular arthrosis have been reported in fish-processing workers (23),
bricklayers (1322), and those active in sports (419). Few epidemiological studies have reported
quantified exposure-disease outcomes for glenohumeral arthroses and so work-relatedness is
unclear; however, some cases may occur after work-related fractures and thus may more clearly be
considered occupational. A history of shoulder dislocation and operative treatment are associated
with increased risk for glenohumeral arthritis (1323).

Adhesive Capsulitis

Most cases of adhesive capsulitis are idiopathic. Although some persons may claim to develop pain or
limited mobility after a minor injury and subsequently be assigned a diagnosis of adhesive capsulitis,
there are currently no quality studies demonstrating this cause and effect. Adhesive capsulitis may
occur due to systemic risk factors. Calcific tendinitis, rotator cuff tendinitis, bicipital tendinitis,
impingement syndrome, fractures, dislocation, and osteoarthritis have been shown to be associated
factors in a large population-based case-control study of 24,414 patients (1324). Some patients
develop adhesive capsulitis based on systemic risks such as age, female sex (1324,1325), obesity
(1326), lower BMI (1327), gout (1328), diabetes mellitus (1326,1327,1329,1330), high sensitivity C-

21



reactive protein (1329), and hypothyroidism (1331,1332). Shoulder contracture after surgery may
present similarly to adhesive capsulitis.

Fractures

All shoulder fractures, except for pathologic fractures, are the result of trauma. Fractures are
commonly due to sports, motor vehicle crashes, or occupational accidents (1333). Fractures in
younger adults are more likely to involve higher energy trauma than those in the elderly, potentially
due to osteoporotic changes with aging. Falls are the most common cause of shoulder fractures among
the elderly (1334).

Glenohumeral Dislocation, Instability

A first-time occurrence of dislocation in the context of a discrete violently traumatic occupational
event is work-related. Once a normal shoulder dislocates (i.e., there is an absence of a congenital
anomaly), the joint capsule and ligaments are permanently stretched and the shoulder is prone to re-
dislocate. Thus, in individuals with a prior history of dislocation, there is an increased risk of re-
dislocation and/or instability. Redislocation in the absence of a significant work accident or event is
non-occupational. There are fewer clear cases in which there is prior instability but an occupational
event that sometimes results in the cases being considered work-related, depending on the
magnitude of the event. Multiple studies show that recurrence of shoulder dislocation is common in
multiple populations and clinical studies (1335,1336,1337,1338,1339,1340,1341,1342,1343), with
some studies of shoulder dislocation showing the majority of persons who experienced shoulder
dislocation had recurrence (1338,1340,1344,1345,1346), with re-dislocation rates up to 29% (1347),
62% (1344), and 68% (1345), depending on the population. Overall, the earlier (younger) the initial
dislocation, the likelier re-dislocation (1335,1346,1347,1348,1349,1350). Depending upon the
patient’s age, glenohumeral dislocation can cause substantial rotator cuff injury. Proprioceptive
(position-sense) deficits might contribute to shoulder instability and injury (1344,1345,1351). It is
unknown whether proprioceptive deficits precede and dispose to injury or result from injury.

Labral Tears

There are no quality epidemiological studies on the causes of labral tears or the reasons labral tears
become symptomatic. Labral tears frequently accompany glenohumeral dislocation (dislocated
shoulder) (1352,1353). Shoulder and hip labral tears have been found to coexist with each other in
patients (1354). A non-contrasted MRI study of 53 adults ages 45-60 with no shoulder pain history
were interpreted as showing 55-72% of patients were consistent with labral tear(s) (1355). Another
small prevalence study reported 20% of asymptomatic shoulders have MRI evidence of labral tears
and 20% of those with prior shoulder pain have evidence of rotator cuff tears (1356). The prevalence
of labral tears on MRI at the National Football League’s Combine was 14.9% (1357). Aging is a strong
risk factor (1355,1358,1359).

Trigger Points/Myofascial Pain/Muscle Tension Syndromes

No quality epidemiological studies demonstrate a work relationship for myofascial pain and trigger
points. There is some evidence suggesting that certain cases of muscle tension syndrome may be
occupational and that this disorder may be related to myofascial pain
(1020,1144,1147,1151,1360,1361,1362). However, the quality of studies reported has been
suboptimal. True risk factors are not well-defined (1363). Myofascial pain is often assigned as work-
related when the pain arises in a body part subject to a clear occupational injury or when there is an
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inciting event without prior history, the pain and signs are limited to one body region, and are not
bilateral or disseminated. Myofascial pain syndrome has been reported to be related to years of
sewing with higher prevalence in those inexperienced and those with long years on the job (i.e., a U-
shaped relationship) (1020). Stress and anxiety have also been associated with myofascial pain
syndrome (1020,1364), with a few studies specifically assessing computer workers in stressful
situations (1365,1366). Myofascial trigger points are associated with migraine and tension-type
headaches (1364,1367), endometriosis (1368), chronic pelvic pain (1369), temporomandibular joint
pain (1370), and head/neck surgery (1371). Fibromyalgia is considered a non-occupational condition
and is reviewed in the Chronic Pain Guideline.

Thoracic Outlet Syndrome

There are no quality studies that address thoracic outlet syndrome (TOS). TOS is commonly attributed
to multiple underlying causes, including neurological compression, vascular compression, scalene
muscle tightness, and compression by the first thoracic rib or a cervical rib (1372,1373). Thus, work-
relatedness is unknown and cases without an identifiable cause of compression are controversial
(1373,1374,1375,1376). Some cases occur due to neurovascular compression, including cervical ribs,
and thus are congenital. Others occur due to sequelae of trauma (e.g., scar tissue) or secondary to
another shoulder disorder. Many occur without a clear provoking cause, although some patients
report worse symptoms at work (1375,1377). However, reported worsening with activities or at work
does not show a cause-and-effect relationship.

Nonspecific Shoulder Pain

There are no quality studies documenting that non-specific shoulder pain is or is not an occupational
condition. Non-specific pain has been typically studied in ergonomic-epidemiological investigations
lacking a medical diagnostic component utilizing questionnaires to ascertain a case definition of
shoulder or neck/shoulder pain. Using these methods, shoulder pain has been associated with
keyboarding, lower educational achievement, poorer self-reported physical fitness, manual handling,
working with hands above shoulder level, lifting above shoulder level, heavy lifting, and working with
vibrating tools (1378,1180,1203,1236,1362,1379,1380,1381). In non-specific shoulder pain,
psychosocial issues including depression and stress are more prevalent (416,1203,1380). There is
evidence that non-specific shoulder pain is also commonly related to sports, particularly swimming
(1382,1383,1384,1385,1386,1387,1388). Commonly, non-specific shoulder pain is medically
diagnosable as having a specific diagnosis either with a thorough examination and/or with time.

a Many of the epidemiological studies are sufficiently old that the work tasks likely are no longer performed or are
substantially different today. Regardless, these studies are included to provide the references of the exposures, not the job
tasks, per se.

3.9. TREATMENT RECOMMENDATIONS
3.9.1. GENERAL APPROACH TO TREATMENT

Assuring that there are no red flags is the first concern. Next, the patient’s functional level should be
assessed, as a function-based treatment strategy is helpful. Activity levels and simple exercises are
often the next consideration as a central aim of a function-based treatment strategy. Ice/heat may be
prescribed. Nonprescription analgesics may provide sufficient pain relief for most patients with
shoulder pain. If treatment response is inadequate (i.e., if symptoms and activity limitations continue)
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or the physician judges the condition limitations to be more significant, prescribed pharmaceuticals
or physical methods may be added. Co-morbid conditions, invasiveness, adverse effects, cost, and
physician and patient preferences guide the choice of treatment. Initial care and comfort items may
include non-steroidal anti-inflammatory drugs (NSAIDs), acetaminophen, heat, exercises, and/or
advice on activities. Education about shoulder pain begins at the first visit.

Initial treatment should be guided by implementing conservative care supported by the strongest
evidence for treating the presumed diagnosis. For many disorders, there is no high-quality evidence
to guide treatment. If there is also no moderate-quality evidence to guide treatment, the provider
should consider including non-invasive, convenient, and inexpensive treatments that are widely
accepted, but have not been subjected to RCTs or crossover trials (e.g., pendulum exercises for acute
shoulder pain patients to facilitate recovery and prevent adhesive capsulitis). Careful consideration of
the indications and limitations described in the rationale for each recommendation is critical to
understanding the best application for each intervention. If treatment response is inadequate (that is,
if symptoms and activity limitations continue), other recommended treatments may be considered.
Physicians should consider the possibilities of diagnosed and previously undiagnosed medical diseases
such as diabetes mellitus and various arthritides.

The principal recommendations for assessing and treating patients with shoulder disorders are as
follows:

e The initial assessment focuses on detecting indicators of potentially serious disease, “red
flags,” and making an accurate diagnosis.

e In the absence of red flags, work-related shoulder disorders may generally be safely and
effectively managed by non-operative means. The focus is on the initial use of the most
efficacious treatment strategy or strategies, monitoring for progression and complications,
modifying treatment to facilitate the healing process, and facilitating return to work in a
modified- or full-duty capacity. Including patient’s treatment preferences may be helpful
(59).

e Nonprescription analgesics (NSAIDS and acetaminophen) may provide sufficient pain relief
for most patients. If treatment response is inadequate (i.e., if symptoms and activity
limitations continue), incrementally expand treatment to include prescription medications,
treatment modalities such as physical or occupational therapy, steroid injections, and/or
surgery. Pain relief may be accomplished by activity modification, commonly limiting
shoulder activities to below shoulder level and limiting the weights lifted for those
significant exposure activities.?

e Identifying the worker’s job tasks and functional goals, including returning to work, can aid
the formulation of an appropriate treatment plan and work restrictions.

e Patients recovering from work-related shoulder injuries are encouraged to return to
modified work and normal activity levels as soon as their condition permits.

e Nonphysical factors such as psychosocial, workplace, or socioeconomic problems should be
assessed early in and over the course of care and addressed in an effort to prevent or
resolve delayed recovery (60).

aThe most compromised biomechanical position for the shoulder in biomechanical experimental studies is 90 to
120° of abduction and forward flexion. Maintaining higher overhead height is less compromising to the shoulder
than lowering to 90° if the object cannot be lowered substantially (61,62,63).
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3.9.2. EDUCATION

Education has been used to treat shoulder disorders (64,65,66,67,68,69,70,71,72,73,74,75,76,77,78)
EDUCATION FOR SHOULDER DISORDERS

Recommended

Education is recommended for patients with shoulder disorders.
Strength of evidence Recommended, Insufficient Evidence (1)
Level of confidence Moderate

Indications

All workers with shoulder disorders.

Benefits

Improved understanding of the disorder, which may improve compliance with the therapeutic plan.
Harms

Negligible

Frequency/Dose/Duration

One or 2 appointments for educational purposes, often performed in conjunction with treatment
and/or therapy; may include information about self-care and rehabilitation; may teach adaptive
techniques and use of adaptive equipment (as indicated) to facilitate continued participation in daily
activities despite limitations. Additional appointments may be needed if education is combined with
physical therapy or occupational therapy treatments. Follow-up educational visit(s) for more severe
disorders as part of a progression towards normal functional use is sometimes helpful.

Indications for Discontinuation

Completion of 1-2 visits. Added appointments are occasionally needed for more severely affected
individuals.

Rationale

One moderate-quality trial appears to have largely focused on educational interventions, although it
also appears to have included exercises and have suffered a randomization failure that may have
biased towards the null (De Bruijn et al., 2007). There are no other quality studies specifically
evaluating efficacy of patient education for utility or necessity in the treatment of shoulder disorders.
Yet for many disorders, education (e.g., importance of performing pendulum exercises, advancement
of activity levels) appears essential. Some providers accomplish this in the course of extended patient
visits, while others routinely refer patients to a physical or occupational therapist for education.
Regardless of the approach, a few appointments for educational purposes are recommended as a low-
cost treatment adjunct for many patients. The number of appointments is dependent on the diagnosis,
severity of the condition, and co-existing conditions. Although education is usually incorporated as
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part of the overall treatment plan, an additional 1 or 2 appointments for purely educational purposes
may be helpful midway through a treatment course for the more severely affected patient.

Evidence

A comprehensive literature search was conducted using PubMed, Scopus, CINAHL, Cochrane Library,
and Google Scholar, without date limits using the following terms: Education; shoulder, shoulder pain,
shoulder disorders; controlled clinical trial, controlled trials, randomized controlled trial, randomized
controlled trials, random allocation, random*, randomized, randomization, randomly; systematic,
systematic review, retrospective, prospective studies. We found and reviewed 132 articles in PubMed,
19,071 in Scopus, 129 in CINAHL, 1305 in Cochrane Library, 67,500 in Google Scholar, and 2 from other
sourcest. We considered for inclusion 9 from PubMed, 2 from Scopus, 4 from CINAHL, O from
Cochrane Library, 0 from Google Scholar, and 2 from other sources. Of the 17 articles considered for
inclusion, 4 randomized trials and 2 systematic reviews met the inclusion criteria.

t The results for databases are sorted by relevancy based on customized search term algorithms.
Algorithms for each database determine relevancy. The first 100 articles are reviewed in each search,
and if relevant literature appears in the first 100 articles, we review an additional 100 articles. If
relevant articles appear in these additional 100 articles, we then review another 100. We continue
this pattern of review until we review a batch of 100 articles that contains no relevant literature. When
this happens, then the remaining articles are not reviewed due to a lack of relevancy.

3.9.3. ERGONOMIC INTERVENTIONS

Ergonomic interventions have been used to treat general shoulder disorders
(1203,1389,1390,1391,1392,1393,1394,1395,1396,1397,1398,1399,1400,1401,1402,1403,1404,140
5,1406,1407,1408,1409,1410,1411,1412,1413). In order to facilitate recovery and prevent recurrence
of shoulder disorders, the physician may recommend work and activity modifications and/or
ergonomic redesign of the workplace (1414). The employer’s role is crucial in facilitating the
employee’s return to full duty activity. The employer is responsible for accommodating activity
limitations and preventing new or further injury through reassignment of tasks in the short-term and
ultimately instituting ergonomic changes to how tasks are performed in the long-term. It may be
desirable to conduct an ergonomic analysis of the activities that may be contributing to the symptoms.
Keyboarding and computer (mousing) breaks have been used to treat shoulder disorders (1415,1416).
Forearm supports have been used to prevent neck and shoulder symptoms (1417). Ergonomic training
in moderate- or high-risk manufacturing settings has been used for shoulder disorders
(1402,1418,1419). Ergonomic training in office settings have been used for musculoskeletal disorders
(1420,1421,1391,1392,1393,1397,1399,1400,1422,1423,1424,1425,1426,1427,1428,1429).  There
are no quality validated ergonomic instruments available for evaluating shoulder exposures
(61,62,63,1430,1431,1432). Evaluations of force (weights of parts and tools lifted, moment arms,
torque), duration of exertion, and shoulder posture (forward flexion, abduction, horizontal reach)
should be assessed (63,1433). Psychological factors such as organizational relationships and job
satisfaction should also be assessed. Modifications of activity, workstation redesign, or organizational
and management changes may be considered. Consultation with a certified ergonomist, occupational
or physical therapist, human factors engineer, or occupational medicine physician is suggested.

ERGONOMIC INTERVENTIONS FOR SHOULDER DISORDERS, PARTICULARLY ROTATOR CUFF
TENDINOPATHIES
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Recommended

Ergonomic interventions are recommended in settings with combinations of risk factors (e.g., high
force combined with forward flexion and/or abduction and high repetition) to reduce risk factors for
rotator cuff tendinopathies.

Strength of evidence Recommended, Insufficient Evidence (1)

Level of confidence Moderate

Indications

Jobs with combinations of high force, high repetition, and forward flexion/abduction of 90+ degrees.
Benefits

Theoretical potential to reduce risk of (re)injury

Harms

Cost, job elimination, implementation of job changes that may not result in changes in injury rates
Rationale

There are limited quality studies of ergonomic interventions for purposes of assessing subsequent
risks of specific shoulder injuries. Quality studies of ergonomics interventions have been reported only
for office settings (Rempel et al., 2006, Verhagen et al., 2006, Rempel et al., 1999, Gerr et al., 2005,
Tittiranonda et al., 1999). Nevertheless, in jobs with high ergonomic factors, particularly combined
high force, shoulder postures between 90 and 120 degrees of forward flexion or abduction and high-
repetition, interventions are recommended to reduce exposures (Garg et al., 2002, Garg et al., 2005,
Garg et al.,, 2006, Herbert et al., 2000).

Evidence

A comprehensive literature search was conducted using PubMed, Scopus, CINAHL, Cochrane Library,
and Google Scholar without date limits using the following terms: Ergonomic Interventions; shoulder,
shoulder pain, shoulder disorders; controlled clinical trial, controlled trials, randomized controlled
trial, randomized controlled trials, random allocation, random*, randomized, randomization,
randomly; systematic, systematic review, retrospective, prospective studies. We found and reviewed
56 articles in PubMed, 45 in Scopus, 11011 in CINAHL, 2 in Cochrane Library, 1,040 in Google Scholar,
and 0 from other sourcest. We considered for inclusion 13 from PubMed, 7 from Scopus, 3 from
CINAHL, 0 from Cochrane Library, 4 from Google Scholar, and 0 from other sources. Of the 27 articles
considered for inclusion, 6 randomized trials and 9 systematic reviews met the inclusion criteria.

t The results for databases are sorted by relevancy based on customized search term algorithms.
Algorithms for each database determine relevancy. The first 100 articles are reviewed in each search,
and if relevant literature appears in the first 100 articles, we review an additional 100 articles. If
relevant articles appear in these additional 100 articles, we then review another 100. We continue
this pattern of review until we review a batch of 100 articles that contains no relevant literature. When
this happens then the remaining articles are not reviewed due to a lack of relevancy.

MANDATORY TYPING POSTURE FOR PREVENTION OF SHOULDER DISORDERS
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Not Recommended

Mandating a traditional sitting posture at a keyboard or desk with elbows, hips, and knees at 90° of
flexion is not recommended for prevention or treatment of shoulder/neck disorders. Mandating any
specific typing posture is not recommended. Instead, allowing flexibility to choose comfortable typing
posture(s) is recommended and may improve workplace satisfaction.

Strength of evidence Not Recommended, Evidence (C)

Level of confidence Low

Rationale

Quality studies of ergonomics interventions have been reported only for office settings (Rempel et al.,
2006, Verhagen et al., 2006)(Rempel et al., 1999, Gerr et al., 2005, Tittiranonda et al., 1999). Quality
evidence has reported no beneficial effects of the 90-degree typing posture (seated erect; feet on
floor; knees, hips, and elbow joints all at 90-degree angles), instead it has the same injury rates as a
laid-back posture when examining distal upper extremity disorders of neck/shoulder symptoms (Gerr
et al., 2005). Thus, a 90/90 typing posture is not recommended.

Evidence

A comprehensive literature search was conducted using PubMed, Scopus, CINAHL, Cochrane Library,
and Google Scholar without date limits using the following terms: Typing Posture for Prevention and
Treatment; shoulder, shoulder pain, shoulder disorders; controlled clinical trial, controlled trials,
randomized controlled trial, randomized controlled trials, random allocation, random*, randomized,
randomization, randomly; systematic, systematic review, retrospective, prospective studies. We
found and reviewed 4 articles in PubMed, 0 in Scopus, 10,971 in CINAHL, 0 in Cochrane Library, 15,700
in Google Scholar, and 0 from other sourcest. We considered for inclusion 0 from PubMed, O from
Scopus, 0 from CINAHL, 0 from Cochrane Library, 0 from Google Scholar, and 2 from other sources. Of
the 2 articles considered for inclusion, 1 randomized trial and 0 systematic reviews met the inclusion
criteria.

T The results for databases are sorted by relevancy based on customized search term algorithms.
Algorithms for each database determine relevancy. The first 100 articles are reviewed in each search,
and if relevant literature appears in the first 100 articles, we review an additional 100 articles. If
relevant articles appear in these additional 100 articles, we then review another 100. We continue
this pattern of review until we review a batch of 100 articles that contains no relevant literature. When
this happens then the remaining articles are not reviewed due to a lack of relevancy.

MANDATORY TYPING POSTURE FOR TREATMENT OF SHOULDER DISORDERS

Not Recommended

Mandating a traditional sitting posture at a keyboard or desk with elbows, hips, and knees at 90° of
flexion is not recommended for prevention or treatment of shoulder/neck disorders. Mandating any
specific typing posture is not recommended. Instead, allowing flexibility to choose comfortable typing
posture(s) is recommended and may improve workplace satisfaction.

Strength of evidence Not Recommended, Insufficient Evidence (I)

Level of confidence Low

Rationale
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Quality studies of ergonomics interventions have been reported only for office settings (Rempel et al.,
2006, Verhagen et al., 2006)(Rempel et al., 1999, Gerr et al., 2005, Tittiranonda et al., 1999). Quality
evidence has reported no beneficial effects of the 90-degree typing posture (seated erect; feet on
floor; knees, hips, and elbow joints all at 90-degree angles), instead it has the same injury rates as a
laid-back posture when examining distal upper extremity disorders of neck/shoulder symptoms (Gerr
et al., 2005). Thus, a 90/90 typing posture is not recommended.

Evidence

A comprehensive literature search was conducted using PubMed, Scopus, CINAHL, Cochrane Library,
and Google Scholar without date limits using the following terms: Typing Posture for Prevention and
Treatment; shoulder, shoulder pain, shoulder disorders; controlled clinical trial, controlled trials,
randomized controlled trial, randomized controlled trials, random allocation, random*, randomized,
randomization, randomly; systematic, systematic review, retrospective, prospective studies. We
found and reviewed 4 articles in PubMed, 0 in Scopus, 10,971 in CINAHL, 0 in Cochrane Library, 15,700
in Google Scholar, and 0 from other sourcest. We considered for inclusion 0 from PubMed, 0 from
Scopus, 0 from CINAHL, 0 from Cochrane Library, 0 from Google Scholar, and 2 from other sources. Of
the 2 articles considered for inclusion, 1 randomized trial and O systematic reviews met the inclusion
criteria.

t The results for databases are sorted by relevancy based on customized search term algorithms.
Algorithms for each database determine relevancy. The first 100 articles are reviewed in each search,
and if relevant literature appears in the first 100 articles, we review an additional 100 articles. If
relevant articles appear in these additional 100 articles, we then review another 100. We continue
this pattern of review until we review a batch of 100 articles that contains no relevant literature. When
this happens then the remaining articles are not reviewed due to a lack of relevancy.

KEYBOARDING BREAKS FOR PRIMARY PREVENTION OR TREATMENT OF SHOULDER
DISORDERS

Recommended

Keyboarding and computer (mousing) breaks are recommended for primary prevention and for
patients with symptoms of shoulder disorders.

Strength of evidence Recommended, Insufficient Evidence (1)

Level of confidence Low

Indications

All workers performing largely keyboarding work.

Benefits

Reduced fatigue. Theoretical possible reduction in injury.

Harms
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Cost, wasted resources if ineffective.
Rationale

Quality studies of ergonomics interventions have been reported only for office settings (Verhagen et
al., 2006, Rempel et al., 1999, Gerr et al., 2005, Tittiranonda et al., 1999).

Breaks from computer typing have been addressed in a low-quality study that reported reductions in
symptoms, but no additional benefit from utilizing exercise during breaks (van den Heuvel et al., 2003).
Various types of breaks have been utilized including stretching breaks and exercise programs (Lee et
al., 1992, Galinsky et al., 2000, Carter et al., 1994, Silverstein et al., 1988, Feuerstein et al., 2004, Fenety
et al., 2002, Balci et al., 2004, Henning et al., 1997). Quality evidence supporting the efficacy of breaks
is weak, especially for symptomatic patients (van den Heuvel et al., 2003, Galinsky et al., 2000). One
low-quality randomized study among an apparently asymptomatic population of temporary data-
entry workers suggested fewer symptoms among those taking breaks; however, compliance was low
(ranging from 25 to 39%). Breaks are not invasive, have no substantial adverse effects, are low cost,
and do not appear to impair productivity (van den Heuvel et al., 2003, Balci et al., 2004, McLean et al.,
2001, Henning et al., 1997, Balci et al., 2003, Floru et al., 1987, Sauter et al., 1992, Kopardekar et al.,
1994). Widespread use of these programs has not been reported in quality studies; however, with no
apparent significant cost impacts and studies suggesting potential benefits, breaks are recommended
for both primary prevention and treatment of symptomatic patients.

Evidence

A comprehensive literature search was conducted using PubMed, Scopus, CINAHL, Cochrane Library,
and Google Scholar without date limits using the following terms: Keyboarding Break for Prevention
and Treatment, keyboarding break; shoulder, shoulder pain, shoulder disorders; controlled clinical
trial, controlled trials, randomized controlled trial, randomized controlled trials, random allocation,
random*, randomized, randomization, randomly; systematic, systematic review, retrospective,
prospective studies. We found and reviewed 0 articles in PubMed, 0 in Scopus, 10,971 in CINAHL, O in
Cochrane Library, 5,580 in Google Scholar, and 1 from other sourcest. We considered for inclusion 0
from PubMed, 0 from Scopus, 0 from CINAHL, O from Cochrane Library, 1 from Google Scholar, and 1
from other sources. Of the 2 articles considered for inclusion, 2 randomized trials and 0 systematic
reviews met the inclusion criteria.

t The results for databases are sorted by relevancy based on customized search term algorithms.
Algorithms for each database determine relevancy. The first 100 articles are reviewed in each search,
and if relevant literature appears in the first 100 articles, we review an additional 100 articles. If
relevant articles appear in these additional 100 articles, we then review another 100. We continue
this pattern of review until we review a batch of 100 articles that contains no relevant literature. When
this happens then the remaining articles are not reviewed due to a lack of relevancy.

FOREARM SUPPORT FOR TYPING TO PREVENT NECK/SHOULDER SYMPTOMS

Recommended

Forearm support for frequent computer keyboard users is recommended for potential prevention of
neck and/or shoulder symptoms.

Strength of evidence Recommended, Insufficient Evidence (1)
Level of confidence Low

30



Indications

Consider for all workers performing largely keyboarding work.
Benefits

Reduced fatigue. Theoretical possible reduction in injury.
Harms

Cost, wasted resources if ineffective.

Rationale

Quality studies of ergonomics interventions have been reported only for office settings (Rempel et al.,
2006, Verhagen et al., 2006, Rempel et al., 1999, Gerr et al., 2005, Tittiranonda et al., 1999).
Nevertheless, in jobs with high ergonomic factors, particularly combined high force, shoulder postures
between 90 and 120 degrees of forward flexion or abduction and high-repetition, interventions are
recommended to reduce exposures (Herbert et al., 2000, Garg et al., 2002, Garg et al., 2005, Garg et
al., 2006). Some evidence suggests reductions in neck/shoulder symptoms might be realized through
utilization of a forearm support (Rempel et al., 2006); thus, forearm support is recommended.

Evidence

A comprehensive literature search was conducted using PubMed, Scopus, CINAHL, Cochrane Library,
and Google Scholar without date limits using the following terms: Forearm Support for Typing and
Prevention, forearm support; shoulder, shoulder pain, shoulder disorders; controlled clinical trial,
controlled trials, randomized controlled trial, randomized controlled trials, random allocation,
random*, randomized, randomization, randomly; systematic, systematic review, retrospective,
prospective studies. We found and reviewed 14 articles in PubMed, 31 in Scopus, 10,980 in CINAHL, 1
in Cochrane Library, 582 in Google Scholar, and 0 from other sourcest. We considered for inclusion 1
from PubMed, 0 from Scopus, 0 from CINAHL, O from Cochrane Library, O from Google Scholar, and 0
from other sources. Of the 1 article considered for inclusion, 1 randomized trial and 0 systematic
reviews met the inclusion criteria.

t The results for databases are sorted by relevancy based on customized search term algorithms.
Algorithms for each database determine relevancy. The first 100 articles are reviewed in each search,
and if relevant literature appears in the first 100 articles, we review an additional 100 articles. If
relevant articles appear in these additional 100 articles, we then review another 100. We continue
this pattern of review until we review a batch of 100 articles that contains no relevant literature. When
this happens then the remaining articles are not reviewed due to a lack of relevancy.

ERGONOMICS TRAINING IN MODERATE- OR HIGH-RISK MANUFACTURING SETTINGS
Recommended
Ergonomics training is recommended in moderate- or high-risk manufacturing settings.

Strength of evidence Recommended, Insufficient Evidence (1)
Level of confidence Low
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Indications

All workers performing manual work, particularly with injury risks that include combined high force,
repetition, and posture of 90+ degrees of abduction and/or forward flexion.

Benefits

Theoretical possible reduction in injury.
Harms

Cost, wasted resources if ineffective.
Indications for Discontinuation

Able to demonstrate knowledge
Rationale

Quality studies of ergonomics interventions have been reported only for office settings (Verhagen et
al., 2006, Rempel et al., 1999, Gerr et al., 2005, Tittiranonda et al., 1999). Nevertheless, in jobs with
high job physical demands for the shoulder, particularly combined high force, shoulder postures
between 90 and 120 degrees of forward flexion or abduction and high-repetition, interventions are
recommended to reduce exposures (Herbert et al., 2000, Garg et al., 2002, Garg et al., 2005, Garg et
al., 2006).

There is no quality evidence regarding the use of ergonomics training, it is thought to be beneficial in
high-risk settings. One study suggested that training is inferior to a combination of other interventions
in an office setting (Rempel et al., 2006) and another found benefits for the neck, but not distal upper
extremity (Ketola et al., 2002). An RCT comparing wrist splinting with ergonomic education found
splinting superior (Werner et al., 2005). If there is a benefit of ergonomic training, it may be modest.
Training should consist of quality information.

Evidence

A comprehensive literature search was conducted using PubMed, Scopus, CINAHL, Cochrane Library,
and Google Scholar without date limits using the following terms: Ergonomic Training in
Manufacturing Settings, ergonomic training, manufacturing, ergonomics; shoulder, shoulder pain,
shoulder disorders, manufacturing facilities; controlled clinical trial, controlled trials, randomized
controlled trial, randomized controlled trials, random allocation, random?®*, randomized,
randomization, randomly; systematic, systematic review, retrospective, prospective studies. We
found and reviewed 40 articles in PubMed, 0 in Scopus, 10,980 in CINAHL, 1 in Cochrane Library, 144
in Google Scholar, and 0 from other sourcest. We considered for inclusion 0 from PubMed, 0 from
Scopus, 1 from CINAHL, O from Cochrane Library, 3 from Google Scholar, and 0 from other sources. Of
the 4 articles considered for inclusion, 3 randomized trials and 0 systematic reviews met the inclusion
criteria.

t The results for databases are sorted by relevancy based on customized search term algorithms.
Algorithms for each database determine relevancy. The first 100 articles are reviewed in each search,
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and if relevant literature appears in the first 100 articles, we review an additional 100 articles. If
relevant articles appear in these additional 100 articles, we then review another 100. We continue
this pattern of review until we review a batch of 100 articles that contains no relevant literature. When
this happens then the remaining articles are not reviewed due to a lack of relevancy.

ERGONOMICS TRAINING FOR PREVENTION OF MUSCULOSKELETAL DISORDERS IN OFFICE
SETTINGS

No Recommendation

There is no recommendation for or against the use of ergonomics training for the prevention of MSDs
in office settings.

Strength of evidence No Recommendation, Insufficient Evidence (1)

Level of confidence Low

Rationale

While quality evidence is lacking regarding the use of ergonomics training, it is thought to be beneficial
in high-risk settings. One study suggested that training is inferior to a combination of other
interventions in an office setting (Rempel et al., 2006) and another found benefits for the neck, but
not distal upper extremity (Ketola et al., 2002). An RCT comparing wrist splinting with ergonomic
education found splinting superior (Werner et al., 2005). If there is a benefit of ergonomic training, it
may be modest. Training should consist of quality, evidence-based information (e.g., force is the most
important risk factor, not rotely prescribing a 90/90 typing posture).

Evidence

A comprehensive literature search was conducted using PubMed, Scopus, CINAHL, Cochrane Library,
and Google Scholar without date limits using the following terms: ergonomic training, ergonomics,
office, ergonomic intervention; shoulder, shoulder pain, shoulder disorders; controlled clinical trial,
controlled trials, randomized controlled trial, randomized controlled trials, random allocation,
random*, randomized, randomization, randomly; systematic, systematic review, retrospective,
prospective studies. We found and reviewed 54 articles in PubMed, 238 in Scopus, 11,500 in CINAHL,
1in Cochrane Library, 5,930 in Google Scholar, and 7 from other sourcest. We considered for inclusion
11 from PubMed, 6 from Scopus, 1 from CINAHL, 1 from Cochrane Library, 0 from Google Scholar, and
7 from other sources. Of the 26 articles considered for inclusion, 17 randomized trials and 4 systematic
reviews met the inclusion criteria.

t The results for databases are sorted by relevancy based on customized search term algorithms.
Algorithms for each database determine relevancy. The first 100 articles are reviewed in each search,
and if relevant literature appears in the first 100 articles, we review an additional 100 articles. If
relevant articles appear in these additional 100 articles, we then review another 100. We continue
this pattern of review until we review a batch of 100 articles that contains no relevant literature. When
this happens then the remaining articles are not reviewed due to a lack of relevancy.

3.9.4. RETURN-TO-WORK PROGRAMS

Return-to-work programs have not been well studied among patients with shoulder disorders.
Generally, these programs include gradual increase in shoulder use, especially focusing on strength,
repetition, and endurance. Several studies suggest that a job’s physical demands, lack of job
accommodation, and psychosocial conditions are the most important factors in predicting work
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disability (79,80,81). Return-to-work interventions have been used for those diagnosed with a
shoulder disorder (82,83,84,85,86,87,88,89,90).

RETURN-TO-WORK PROGRAMS FOR TREATMENT OF SUBACUTE OR CHRONIC SHOULDER
DISORDERS

Recommended

Return-to-work programs are recommended for treatment of subacute or chronic shoulder disorders,
particularly in patients with significant lost time.

Strength of evidence Recommended, Insufficient Evidence (1)

Level of confidence Low

Indications

Patients with subacute or chronic shoulder disorders who have completed acute treatment. Generally,
should have attempted at least 1 trial of return to work that was unsuccessful. May also have trialed
a second, more graded return to work, both of which were unsuccessful. (Acute pain patients generally
resolve and do not require a formal return to work program.)

Benefits

Earlier return to work (RTW).
Harms

Negligible

Indications for Discontinuation
Achievement of RTW status
Rationale

There are no quality studies that review the types of return-to work programs typically found in the
United States. There is one quality study from Spain (Abasolo et al., 2007); however, the patients had
spine disorders and the program otherwise may have limited applicability due to longstanding, early
active management of these issues in the United States. Thus, this study has limited if any applicability
to the United States. These programs are thought to reduce morbidity and improve function. They are
not invasive, have minimal potential for adverse effects, and are not costly. Return-to-work programs
are recommended for management of select patients with shoulder disorders with lost time and may
be helpful for proactive emphases on functional recovery.

Evidence

A comprehensive literature search was conducted using PubMed, Scopus, CINAHL, Cochrane Library,
and Google Scholar without date limits using the following terms: Return to Work, RTW, Job Re-Entry;
shoulder, shoulder pain, shoulder disorders; controlled clinical trial, controlled trials, randomized
controlled trial, randomized controlled trials, random allocation, random?¥*, randomized,
randomization, randomly; systematic, systematic review, retrospective, prospective studies. We
found and reviewed 55 articles in PubMed, 1,607 in Scopus, 35 in CINAHL, 3 in Cochrane Library,
51,700 in Google Scholar, and 0 from other sourcest. We considered for inclusion 6 from PubMed, 3
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from Scopus, 0 from CINAHL, O from Cochrane Library, O from Google Scholar, and 0 from other
sources. Of the 9 articles considered for inclusion, 2 randomized trials and 3 systematic reviews met
the inclusion criteria.

t The results for databases are sorted by relevancy based on customized search term algorithms.
Algorithms for each database determine relevancy. The first 100 articles are reviewed in each search,
and if relevant literature appears in the first 100 articles, we review an additional 100 articles. If
relevant articles appear in these additional 100 articles, we then review another 100. We continue
this pattern of review until we review a batch of 100 articles that contains no relevant literature. When
this happens then the remaining articles are not reviewed due to a lack of relevancy.

3.10. WORK ACTIVITY MODIFICATIONS

Work activity modifications are often necessary during the treatment course for patients with acute,
subacute, and chronic shoulder pain, regardless of cause. Advice on work and non-work-related
limitations should be specific, rather than “light duty.” A paradigm of risk, capability, and tolerance
has been published by American Medical Association, and while risk and capability may be relatively
well understood, tolerance is difficult and often integrally connected with behavioral attributes (91).
When the worker’s tolerance is too low, and especially when tolerance does not improve with time
and progress, work limitations are needed to be advanced beyond the usual “as tolerated”
prescription.

Advice on how to avoid exacerbating activities that at least temporarily increase pain includes a review
of work duties. Continuing some activities helps prevent weakness, atrophy and mobility loss.
Sometimes, workers have sufficient self-directed flexibility in their work duties such that formal
limitations may not be needed, as they can adapt and incorporate the medical advice on limitations
into their daily work tasks. Most of the time, modifications in limitations must be written out for the
employer. Slings should be avoided for anything other than for clear indications (e.g., AC separation,
AC high-grade sprain). Gentle ROM exercises (e.g., pendulum) should be performed at least twice
daily, even when a sling is provided. Patients should avoid work activities that precipitate or
significantly increase symptoms during the acute phase of treatment, but should continue general
activities of daily living as tolerated (see caveat regarding tolerance above, whereby insufficient
tolerances should result in replacement of the words “as tolerated” with specific activities to perform,
modify, or not perform). Every attempt should be made to maintain patients at the maximal levels of
activity, including work, hobbies, and sports activities as it is in the patient’s best interest (92). Poorer
prognosis with longer persistence of pain has been associated with slower onset of pain, higher pain
severity at presentation, and longer duration of symptoms (93,94).

The first step in determining whether work-activity modifications are required usually involves a
discussion with the patient regarding the nature of job tasks and the overall job physical demands
(95). In such cases where the worker can make modifications, e.g., reduce shoulder torque by lifting
of a box after pulling the box to the shelf edge or receive assistance to lift a box or reduce reaching,
there may be no requirement to write any restrictions even if strength, ROM, or pain are limiting. In
some situations, it may be advisable to confirm this report with the patient’s supervisor to signal that
the person is under treatment.

In most cases, specified limitations may be a better treatment strategy. Assessment of work activities
and potential for modifications may also be facilitated by a worksite visit and analysis by a health care
provider with appropriate training (e.g., physician, occupational therapist, physical therapist, or
ergonomist). Despite their limitations, ergonomic guidelines should be considered when assigning
activity limitations.
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Work limitations should be tailored by considering the following factors: 1) job physical requirements;
2) the safety of the tasks in consideration of the diagnosed condition, age, and relevant biomechanical
limitations; 3) severity of the problem; 4) work organizational issues (overtime, work allocation, wage
incentives); and 5) the patient’s understanding of the condition. Sometimes it is necessary to write
limitations or to prescribe activity levels that are above what the patient is comfortable doing,
particularly when the patient wants to avoid all activity. In such cases, the physician should be careful
not to overly restrict the patient; education about the problem of pain itself causing disability and the
need to remain active should be provided.

It is best to communicate early in the treatment that limitations will be progressively reduced as the
patient progresses. Experienced physicians communicate the intended changes in restrictions for the
coming week (similar to forecasting increases in exercise program components) at the current visit to
reduce the element of surprise and help actively facilitate the patient’s most important elements of
an active, functional restoration program. Tailoring restrictions is required in nearly all patients with
chronic shoulder pain as there is great variability in symptoms and dysfunction. The employer should
also be consulted when developing strategies to expedite and support integrating the patient back
into the workplace (see Low Back Disorders). The physician can make it clear to patients and
employers that:

e Patients sometimes have increased pain performing almost any function (even light duty)
early in rehabilitation;

® Increases in symptoms should be heard with -empathy, and factors which are associated
with significant increases in pain should be addressed;

® Increases in pain do not equate to injury;

® Any restrictions are intended to allow for time to build activity tolerance through exercise
and work reconditioning; and

e Where appropriate, it may help to mention to the patient that this rehabilitative plan will
also help the patient regain normal non-occupational activities.

The following are common limitations that may be needed for acute shoulder pain patients:

e No lifting more than 10 pounds (this may require adjusting up or down based primarily on
the patient’s pre-morbid capabilities and the severity of the condition).

® Avoid more than 602 abduction or forward flexion. Although not necessarily anatomically
correct, this is sometimes described as avoiding lifting with the hands above shoulder height
to facilitate implementation.

e Some additionally required limitations such as avoiding static use or highly repetitive use.

The physician may also need to educate the employer that:

e Even moderately heavy (more than 20 pounds) unassisted lifting or repeated work at
“shoulder level” (90° forward or sideways) or overhead may increase shoulder symptoms
due to rotator cuff tendinopathy, rotator cuff tears, inflammatory conditions, ligament
sprains, or impingement syndrome.

e Any restrictions are intended to allow for spontaneous recovery or time to (re)build activity
tolerance through graded exercise.

As rehabilitation progresses, a gradual reduction in activity limitations is recommended to facilitate
full recovery. This generally involves progressive advancement such as no lifting more than 15 pounds
for 1 to 2 weeks, then no lifting more than 20 pounds, etc., until the patient returns to normal
activities. This is often accomplished in concert with supervised physical or occupational therapy, use
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of functional activities and/or home exercise program(s). MDGuidelines provides recommended
durations for activity modification after an initial injury. They are targets to provide a guide from the
perspective of physiologic recovery and may assist in focusing on return of function (82). Orthopedic
surgeons and other specialists often see patients who have failed initial non-operative management
and thus might have more patients who fall outside expected targets. For example, post-operative
shoulder patients often require greater initial limitations, such as no lifting of any weight and no use
of the arm with gradual increased activity.

4. ROTATOR CUFF TENDINOPATHIES
4.1. SUMMARY OF RECOMMENDATIONS

The following summary table contains recommendations for evaluating and managing Shoulder
Disorders from the Evidence-Based Shoulder Disorders Panel. These recommendations are based on
critically appraised higher-quality research evidence or, when such evidence was unavailable or
inconsistent, on expert consensus as required in ACOEM’s Methodology. Recommendations are made
under the following categories:

Not Recommended, “C” Level
Moderately Not Recommended, “B” Level
Strongly Not Recommended, “A” Level

e Strongly Recommended, “A” Level

e Moderately Recommended, “B” Level

® Recommended, “C” Level

e Insufficient — Recommended (Consensus-based), “1” Level

e Insufficient — No Recommendation (Consensus-based), “I” Level
e Insufficient — Not Recommended (Consensus-based), “I” Level
o

[ J

[ J

4.2. OVERVIEW

Degenerative tendinopathy is the primary pathology underlying this closely related group of disorders,
whether these conditions are primarily related to aging, insufficient vascular supply to the tendon
(248) (249) (250) (251) (252) (253) (416) (417) (418) (419) (420) (421) (422) (423)], and/or mechanical
impingement (1024). True myotendinous junction strains are exceedingly rare, estimated at 0.47% of
cases (1434). Some have also reported that the symptomatic tears have neovascularization in the
critical zone area that has poor blood supply to the tendon which is susceptible to tears (1017), some
have reported this in calcific tendinitis (1435), although others have failed to confirm this finding
(1436). The majority of rotator cuff tears initiate in the supraspinatus tendon. They can extend
posteriorly into the infraspinatus and teres minor or be associated with subscapularis tears.
Subscapularis tears can present in isolation. The supraspinatus tendon is prone to degeneration such
that it appears that most people develop degenerative tendons over a lifetime (252) (416)
(1024)(1030) (1031) (1026) (1033) (1036) (1037) (1038) (1034) (1042) (1043) (999) (1044) (1025)
(1045) (1109) (1002)(1005). Among those without shoulder problems, 15% reportedly had full- and
20% had partial-thickness rotator cuff tears with the frequency of tears increasing with age (1033).
Another study (1036) found asymptomatic rotator cuff tears overall in nearly one-quarter of the
subjects with tears in 13% of the youngest (50 to 59 years), 20% (60 to 69) and 31% (70 to 79) of the
middle-aged, and 51% of the oldest (age >80 years); that study concluded that rotator cuff tears should
be regarded as “normal’ degeneration, not necessarily causing pain and functional impairment.” A
systematic review exploring the frequencies of rotator cuff tears in asymptomatic and symptomatic
persons resulted in aggregate findings are summarized in Table 5 (1031). The prevalence of any
asymptomatic tear was approximately 40%, with symptomatic tears occurring from about the same
to nearly double the frequency, depending on the method of detection used.
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Inflammatory biomarkers have been identified, including interleukin 1B, interleukin 6, cyclooxygenase
2, matrix metalloproteinase (MMP) 9, and vascular endothelial growth factor, and correlate with size
of a rotator cuff tear (1437) (1438) (1439) (1440) (1441) (1442) (1443) (1444) (1445). An inheritability
index of 18% has been calculated with shared environment of 44% and unique environment of 38%
(1446). The supraspinatus tendon has been thought to be susceptible to mechanical impingement
within the subacromial space between the head of the humerus and the acromion process. Thus, the
term impingement syndrome is also popular, particularly when symptoms are elicited with overhead
use (1024), but might not be primary cause of pathology in many rotator cuff syndromes. Tendon and
muscle overload on a background of vascular insufficiency is currently thought to be the primary cause
of rotator cuff related pathologies. The subacromial and subdeltoid bursae overlie the rotator cuff
tendons (1447). Consequently, bursitis or degenerative bursal changes often accompany these
conditions.

Table 5. Prevalence of Rotator Cuff Tears in Asymptomatic and Symptomatic Persons As Detected
by Ultrasound and MRI

Technique |Asymptomatic/SymptomaticNumber of Scans|Prevalence of Tears (%)

Any |Partial  |Full

Ultrasound/Asymptomatic 591 38.9 |17.2 21.7
Symptomatic 1038 41.4 (6.7 34.7

MRI Asymptomatic 271 26.2 |15.9 10.3
Symptomatic 490 49.4 (8.6 40.8

Adapted from (1031).

Over a 5-year period, 51% of previously asymptomatic tears became symptomatic with a mean of 2.8
years to onset of symptoms in subjects who had documented bilateral rotator cuff tears with one side
asymptomatic (1448). The age of the newly found, asymptomatic tears was unknown; however, the
average time it took a tear to become symptomatic was over 2.8 years. The relationship between one
symptomatic shoulder and the eventual occurrence of symptoms in the asymptomatic shoulder is
unknown.

Among 123 patients with unilateral shoulder pain, it was found that nearly all of the findings on MRI
in the symptomatic shoulder were also present in the asymptomatic shoulder, with only about 10%
more full thickness tears and osteoarthrosis being more prevalent in the symptomatic shoulders
(1449).

4.3. DIAGNOSTIC CRITERIA

Patients with rotator cuff tendinopathies have varying clinical presentations; thus, there are no
consensus diagnostic criteria that have proven highly accurate. Patients generally have gradual onset,
non-radiating glenohumeral joint pain. There are no distal paraesthesias. Rotator cuff tears may
present with either acute or gradual onset pain. Impingement signs are often positive.

Research case definitions have included glenohumeral joint pain plus a positive supraspinatus/empty
can test (96) (97). Supraspinatus tendon is the most common rotator cuff tears, and tests potentially
useful for this diagnosis include resisted external rotation, drop arm, painful arc, full can and empty
can tests (98) (55)(99). Evidence to separate full- from partial-thickness tears is weak, with the
separation being reportedly difficult and such determinations having poor reliability (100) (58); one
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report suggested nearly all tests were unhelpful and only abduction strength was associated with
partial tears (101).

Patients are clinically diagnosed based on their history and physical examination. Additional tests are
frequently performed on initial evaluation for more severe presentations, but often are not required
in mild cases. X-rays are recommended and may be needed of both shoulders, particularly if there is
a bilateral injury or need for comparison with the unaffected shoulder. Other studies are often helpful,
including MRI and ultrasound, especially for evaluation of potential rotator cuff tears (MRI or US) or
SLAP tears (especially MRI).

4.4. WORK LIMITATIONS

Patients with shoulder pain related to tendinopathies should generally be encouraged to perform
work activities within limitations of pain. However, some explicit limitations are often needed,
especially for more physically demanding work activities. Such limitations are gradually reduced as
recovery progresses and most commonly include limitations in heavy lifting and forward flexion and
abduction, especially beyond 60 degrees.* As the condition improves, limitations should be reduced
or eliminated. Patients with clinically significant rotator cuff tears may need either surgery, or if non-
operative management is planned (102) (103) (104). longer duration of workplace limitations to allow
for sufficient pain reduction and recovery of sufficient strength. If surgery is performed, there is a
similar need for workplace limitations that are gradually reduced.

*It may be necessary to describe this as not lifting the hand above the shoulder or most commonly no “overhead
use.” Also, 90 to 120° of abduction and forward flexion is the most compromised biomechanical position for the
shoulder in biomechanical experimental studies. Maintaining higher overhead height is less compromising to
the shoulder than lowering to 90° if the object cannot be lowered substantially (105) (106) (59).

4.5. DIAGNOSTIC RECOMMENDATIONS
4.5.1. ANTIBODIES

Numerous antibodies are markers for specific rheumatic diseases (e.g., rheumatoid factor, anti-
nuclear antibodies, anti-Sm, anti-Ro, anti-La for rheumatoid arthritis, systemic lupus erythematosus,
Sjogren’s, mixed connective tissue disorder, etc.). Patients with rheumatic disorders are at increased
risk for degenerative joint disease of the shoulder as well as subacromial bursitis. Antibodies have
been used for the diagnosis of rotator cuff tendinopathies (107)(108). However, ordering of a large,
diverse array of anti-inflammatory markers without targeting a few specific disorders diagnostically is
not recommended.

ANTIBODIES TO CONFIRM SPECIFIC DISORDERS

Sometimes Recommended

Antibody levels are selectively recommended to evaluate and diagnose patients with shoulder pain
that have reasonable suspicion of rheumatological disorders including inflammatory arthropathies.

Antibody levels are strongly recommended as a screen to confirm specific rheumatological disorders
when there are indications (e.g., symptoms and/or signs suggestive of rheumatoid arthritis), but are
generally not indicated for most patients with other specific soft tissue musculoskeletal disorders,
such as rotator cuff tendinopathies due to high false positive rates in that non-specific diagnostic
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setting. Consultation with a rheumatologist may be helpful when there is a known or suspected
disorder.

Strength of evidence Recommended, Evidence (C)

Level of confidence Low

Indications

Shoulder pain and a presumptive diagnosis of an inflammatory rheumatological disorder. May include
pain that fails to respond as would be expected, with or without findings in other joints. Findings in
other joints increases the probability that testing will be positive. Testing is generally not indicated for
most patients with rotator cuff tendinopathies. Testing is also not generally indicated at initial
symptoms presentation unless symptoms have been present for at least a few weeks and/or are
severe; otherwise, e.g., negative test results are more likely as insufficient time is likely to have passed
and may mislead.

Benefits

Secure an accurate diagnosis, which should then focus the treatment plan to more efficacious
treatments.

Harms

Potential for false-positive tests; however that is generally minimal unless the pre-test probability is
low.

Frequency/Dose/Duration

Generally only ordered one time. However, if the testing was performed early and there is further
disease persistence or progression, a second test is reasonable as more time may be required for the
antibody tests to become positive.

Rationale

Elevated antibody levels are highly useful for confirming clinical impressions of inflammatory
rheumatological diseases. However, routine use of these tests in shoulder pain patients is not
recommended, especially as wide-ranging, non-focused test batteries are likely to result in inaccurate
diagnoses due to false positives and low pre-test probabilities. Providers should also be aware that
false-negative results occur. Measurement of antibody levels is minimally invasive, unlikely to have
substantial adverse effects, and is low to moderately costly depending on the specific test ordered.
They are recommended for focused testing of a limited number of diagnostic considerations.
However, ordering of a large, diverse array of antibody levels without targeting a few specific disorders
diagnostically is not recommended.

Evidence

A comprehensive literature search was conducted using PubMed, Scopus, CINAHL, Cochrane Library,
and Google Scholar without date limits using the following terms: Antibodies; rotator cuff
tendinopathy, rotator cuff tear, shoulder pain, rotator cuff injuries, shoulder impingement syndrome,
calcific tendinitis, subacromial bursitis, supraspinatus tendinitis; diagnosis, diagnostic, sensitivity,
specificity, positive predictive value, negative predictive value, predictive value of tests, efficacy,
efficiency. We found and reviewed 9 articles in PubMed using Most Recent tab, and we did a
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secondary search in PubMed using Best Match tab to find and review 9 articles, 676 in Scopus, 2 in
CINAHL, 1 in Cochrane Library, 119 in Google Scholar, and 1 from other sourcest. We considered for
inclusion 0 from PubMed, O from Scopus, 1 from CINAHL, O from Cochrane Library, 0 from Google
Scholar, and 1 from other sources. Zero articles met the inclusion criteria.

t The results for databases are sorted by relevancy based on customized search term algorithms.
Algorithms for each database determine relevancy. The first 100 articles are reviewed in each search,
and if relevant literature appears in the first 100 articles, we review an additional 100 articles. If
relevant articles appear in these additional 100 articles, we then review another 100. We continue
this pattern of review until we review a batch of 100 articles that contains no relevant literature. When
this happens then the remaining articles are not reviewed due to a lack of relevancy.

4.5.2. NONSPECIFIC INFLAMMATORY MARKERS

There are many markers of inflammation that may be measured serologically in patients (109) (110)
(121) (122) (113) (114) (115). These include C-reactive protein (CRP), erythrocyte sedimentation rate
(ESR), interleukins, cyclooxygenase 2, matrix metalloproteinases, vascular endothelial growth factor,
ferritin, and an elevated total protein-albumin gap. However, ordering of a large, diverse array of anti-
inflammatory markers without targeting a few specific disorders diagnostically is not recommended.

NON-SPECIFIC INFLAMMATORY MARKERS FOR SCREENING FOR INFLAMMATORY
DISORDERS IN SUBACUTE OR CHRONIC SHOULDER PAIN

Sometimes Recommended

Serum measures of erythrocyte sedimentation rate, C-reactive protein, creatine kinase muscle,
aldolase, hyaluronic acid, and other inflammatory markers are selectively recommended for screening
either inflammatory disorders with reasonable suspicion of inflammatory disorder in patients with
subacute or chronic shoulder pain or osteoarthrosis. They are generally not indicated for patients with
non-specific disorders, such as rotator cuff tendinopathies.

Strength of evidence Recommended, Evidence (C)

Level of confidence Low

Indications

Shoulder pain and a presumption of an inflammatory process. Pain that fails to respond as would be
expected, with or without findings in other joints. Findings in other joints increases the probability
that testing will be positive. Testing is generally not indicated for most patients with rotator cuff
tendinopathies. Testing is also not generally indicated at initial symptoms presentation unless
symptoms have been present for at least a few weeks and/or are severe; otherwise, e.g., negative test
results are more likely as insufficient time is likely to have passed and may mislead.

Benefits

Identify whether an inflammatory process is likely, which may help focus on the need for further
testing to secure an accurate diagnosis.

Harms

Potential for false-positive tests; however, that is generally minimal unless the pre-test probability is
low.
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Frequency/Dose/Duration

Generally only ordered one time. However, if the testing was performed early, and there is further
disease persistence or progression, a second test is reasonable as the inflammatory mediators may
have needed additional time to become positive.

Rationale

Erythrocyte sedimentation rate (ESR) is the most commonly used systemic marker for non-specific
inflammation. It is elevated in numerous inflammatory conditions including rheumatological disorders
as well as infectious diseases. C-reactive protein (CRP) is a marker of systemic inflammation that has
been associated with an increased risk of coronary artery disease. It is also a non-specific marker for
other inflammation. Both ESR and CRP are also markers of infection. Numerous inflammatory markers
have been found to be elevated in patients with musculoskeletal disorders but because it is not known
whether these factors precede or are a consequence of the disease processes, their utility in patient
management is unclear. Other non-specific markers of inflammation include elevated ferritin and an
elevated protein-albumin gap, neither of which have known clinical roles. Serological studies for non-
specific inflammatory markers are minimally invasive, have low risk of adverse effects, and are low
cost. They are recommended as a reasonable screen for systemic inflammatory conditions especially
if the patient also has other pain without clear definition of a diagnosis or those with fibromyalgia or
myofascial pain syndrome, although specificity is not high. However, ordering of a large, diverse array
of anti-inflammatory markers without targeting a few specific disorders diagnostically is not
recommended.

A large study found elevated biomarkers (C-reactive protein, creatine kinase muscle, aldolase) are
associated with osteoarthrosis compared with normal controls (Ganguly, 2019). Another study found
elevated serum hyaluronic acid levels among both those with either rheumatoid arthritis or
osteoarthrosis, although the HA levels were higher among those with rheumatoid arthritis (Goldberg
RL, 1991) and TNF alpha, IL-1B, IL-10 and IL-17 (Hussein et al., 2008). However, clear distinctions
between these measures among those with osteoarthrosis and inflammatory arthropathies is not
apparent in the available literature. Thus, the utility of these tests may be as potential screening for
arthropathies irrespective of inflammatory arthroses.

A high-quality, 7-year study of 880 elderly subjects evaluated impacts of IL-6 and CRP on both cross-
sectional associations with morbidity and long-term mortality (Taaffe DR, 2000). CRP and IL-6 were
higher among smokers at baseline and those with higher body mass indexes (BMls). IL-6 and CRP were
also higher among those with hypertension, myocardial infarction, stroke, glycosylated hemoglobin
levels, HDL, and number of chronic conditions. Both IL-6 and CRP were inversely related to quartiles
of moderate and strenuous physical activity. CRP and/or IL-6 were associated with incidence of
hypertension, myocardial infarction, diabetes, and incident cases of chronic conditions. Physical
performance measures of changes in grip strength, signature time, chair-rise and 6-m fast walk all
were not significant for IL-6 or CRP.

Serological studies for non-specific inflammatory markers are minimally invasive, have low risk of
adverse effects, and are low cost. They are recommended as a screen for systemic inflammatory and
osteoarthrosis conditions especially if the patient also has other pain without clear definition of a
diagnosis, although specificity is not high and these measures tend to be elevated in both
osteoarthrosis and inflammatory disorders, with higher levels among those with inflammatory
disorders. However, ordering of a large, diverse array of anti-inflammatory markers without targeting
a few specific disorders diagnostically is not recommended.
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Evidence

A comprehensive literature search was conducted using PubMed, Scopus, CINAHL, Cochrane Library,
and Google Scholar without date limits using the following terms: blood sedimentation, c reactive
protein, procalcitonin, nonspecific inflammatory markers; osteoarthritis, degenerative joint disease,
shoulder, glenohumeral joint, acromioclavicular joint; diagnosis, diagnostic, sensitivity, specificity,
positive predictive value, negative predictive value, predictive value of tests, efficacy, efficiency. We
found and reviewed 6 articles in PubMed using Most Recent tab, and we did a secondary search in
PubMed using Best Match tab to find and review 6 articles, 756 in Scopus, 0 in CINAHL, 0 in Cochrane
Library, 11,000 in Google Scholar, and 0 from other sources. We considered for inclusion 0 from
PubMed, 2 from Scopus, 0 from CINAHL, O from Cochrane Library, 6 from Google Scholar, and 0 from
other sources. Of the 8 articles considered for inclusion, 5 diagnostic studies and 0 systematic reviews
met the inclusion criteria. T

A comprehensive literature search was conducted using PubMed, Scopus, CINAHL, Cochrane Library,
and Google Scholar without date limits using the following terms: Cytokines; osteoarthritis,
degenerative joint disease, shoulder, glenohumeral joint, acromioclavicular joint; diagnosis,
diagnostic, sensitivity, specificity, positive predictive value, negative predictive value, predictive value
of tests, efficacy, efficiency. We found and reviewed 12 articles in PubMed using Most Recent tab, and
we did a secondary search in PubMed using Best Match tab to find and review 12 articles, 1030 in
Scopus, 0 in CINAHL, 1 in Cochrane Library, 12,000 in Google Scholar, and Ofrom other sourcest. We
considered for inclusion 1 from PubMed, 0 from Scopus, 0 from CINAHL, O from Cochrane Library, O
from Google Scholar, and 0 from other sources. Zero articles met the inclusion criteria.t

A comprehensive literature search was conducted using PubMed, Scopus, CINAHL, Cochrane Library,
and Google Scholar without date limits using the following terms: C-Reactive Protein, Erythrocyte
Sedimentation Rate, Non-Specific Inflammatory Markers; rotator cuff tendinopathy, rotator cuff tear,
shoulder pain, rotator cuff injuries, shoulder impingement syndrome, calcific tendinitis, subacromial
bursitis, supraspinatus tendinitis; diagnosis, diagnostic, sensitivity, specificity, positive predictive
value, negative predictive value, predictive value of tests, efficacy, efficiency. We found and reviewed
35 articles in PubMed using Most Recent tab, and we did a secondary search in PubMed using Best
Match tab to find and review 37 articles, 61 in Scopus, 10 in CINAHL, 3 in Cochrane Library, 171 in
Google Scholar, and 0 from other sourcest. Zero articles met the inclusion criteria.

t The results for databases are sorted by relevancy based on customized search term algorithms.
Algorithms for each database determine relevancy. The first 100 articles are reviewed in each search,
and if relevant literature appears in the first 100 articles, we review an additional 100 articles. If
relevant articles appear in these additional 100 articles, we then review another 100. We continue
this pattern of review until we review a batch of 100 articles that contains no relevant literature. When
this happens then the remaining articles are not reviewed due to a lack of relevancy.

4.5.3. CYTOKINES

Cytokines have been used to attempt to diagnose problems with the rotator cuff (116) (117) (118)
(119) (120) (121) (122) (123) (124) (125).
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CYTOKINE TESTING FOR CHRONIC SHOULDER PAIN, INCLUDING ROTATOR CUFF
TENDINOPATHIES

Not Recommended

Routine testing with or the use of batteries of cytokine tests is not recommended to diagnose chronic
shoulder pain, including rotator cuff tendinopathies.

Strength of evidence Not Recommended, Insufficient Evidence (1)

Level of confidence Low

Rationale

Cytokines purportedly determine whether a patient is experiencing pain or has suffered a toxicological
insult. However, there are no quality studies that address this premise. Available studies suggest that
these markers may be elevated in chronic pain conditions, but these studies did not have adequate
control groups and did not control for potential confounders. The range of disorders in which
cytokines may be elevated also needs definition, as the current range of conditions appears large
(Taaffe DR, 2000, Martelletti, 1999, Perini, 2005, Covelli, 1991, Gratt, 2005, Alexander, 1998, Chen,
2004, Gur, 2002, Madson, 1994), suggesting they are not specifically isolated to patients with chronic
pain, and thus the specificity of these tests seems likely to be quite low.

A high-quality, 7-year study of 880 elderly subjects evaluated impacts of IL-6 and CRP on both cross-
sectional associations with morbidity and long-term mortality (Taaffe DR, 2000). CRP and IL-6 were
higher among smokers at baseline and those with higher body mass indexes (BMls). IL-6 and CRP were
also higher among those with hypertension, myocardial infarction, stroke, glycosylated hemoglobin
levels, HDL, and number of chronic conditions. Both IL-6 and CRP were inversely related to quartiles
of moderate and strenuous physical activity. CRP and/or IL-6 were associated with incidence of
hypertension, myocardial infarction, diabetes, and incident cases of chronic conditions. Physical
performance measures of changes in grip strength, signature time, chair-rise and 6-m fast walk all
were not significant for IL-6 or CRP. Cytokines need to be rigorously studied to ascertain if there is a
place for them in the evaluation and/or management of chronic pain conditions, including
stratification for occupationally-relevant diseases.

Documentation that the discovery of elevated cytokine levels results in changes in evaluation and/or
clinical management is also necessary. Alternatively, this testing may be useful if the absence of
elevated cytokine levels would warrant concluding that a patient does not have a remediable physical
cause of shoulder pain. While cytokine testing is minimally invasive, and has a low risk of adverse
effects, these tests are high cost, with no evidence that they alter the clinical management of patients
with chronic shoulder pain. Their place in the evaluation of patients with chronic shoulder pain is yet
to be determined and cytokine testing is not recommended.

Evidence

A comprehensive literature search was conducted using PubMed, Scopus, CINAHL, Cochrane Library,
and Google Scholar without date limits using the following terms: Cytokines, Interleukins, Chemokines
and lymphokines; rotator cuff tendinopathy, rotator cuff tear, shoulder pain, rotator cuff injuries,
shoulder impingement syndrome, calcific tendinitis, subacromial bursitis, supraspinatus tendinitis;
diagnosis, diagnostic, sensitivity, specificity, positive predictive value, negative predictive value,
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predictive value of tests, efficacy, efficiency. We found and reviewed 56 articles in PubMed using Most
Recent tab, and we did a secondary search in PubMed using Best Match tab to find and review 76
articles, 545 in Scopus, 12 in CINAHL, 1 in Cochrane Library, 218 in Google Scholar, and 0 from other
sourcest. We considered for inclusion 5 from PubMed, 2 from Scopus, O from CINAHL, 1 from
Cochrane Library, O from Google Scholar, and 0 from other sources. Of the 8 articles considered for
inclusion, 0 diagnostic studies and 2 systematic reviews met the inclusion criteria.

t The results for databases are sorted by relevancy based on customized search term algorithms.
Algorithms for each database determine relevancy. The first 100 articles are reviewed in each search,
and if relevant literature appears in the first 100 articles, we review an additional 100 articles. If
relevant articles appear in these additional 100 articles, we then review another 100. We continue
this pattern of review until we review a batch of 100 articles that contains no relevant literature. When
this happens then the remaining articles are not reviewed due to a lack of relevancy.

4.5.4. X-RAYS

X-rays show bony structures and are the initial test for evaluation and diagnosis of many cases of
shoulder pain (126) (127) (128) (129) (130) (131) (132) (133) (134) (135) (136).

X-RAYS FOR ACUTE, SUBACUTE, OR CHRONIC SHOULDER PAIN, INCLUDING ROTATOR CUFF
TENDINOPATHIES

Recommended

X-rays are recommended for evaluation of acute, subacute, or chronic shoulder pain.

Strength of evidence Recommended, Insufficient Evidence (1)

Level of confidence High

Indications

Most patients with shoulder pain are candidates for x-rays, especially for significant trauma, pain
without trending towards improvement, impaired use, and those with red flags. Most patients with
rotator cuff tendinopathies do not require x-rays, although ongoing symptoms warrant x-rays,
especially to ascertain calcific tendinitis which has some differences in management. Age has been
found to be a potent predictor of increased degenerative changes found on x-ray in the
acromioclavicular joint (Bonsell et al., 2000). Reportedly, x-ray has been helpful for diagnosing os
acromiale in shoulder pain patients who were otherwise thought to not have the condition (Burbank
et al., 2007).

Benefits

Diagnosis of a fracture, calcific tendinitis, or otherwise latent medical condition(s).

Harms

Medicalization or worsening of otherwise benign shoulder condition; minor radiation exposure.

Frequency/Dose/Duration
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Obtaining x-rays once is generally sufficient with two to three views. For patients with chronic
shoulder pain, it may be reasonable to obtain a second set of x-rays later to re-evaluate the patient’s
condition, particularly if symptoms change.

Rationale

X-ray studies do not generally assess the value of x-rays in the diagnosis and management of patients.
Instead, most comparative studies including x-rays compare with MRI or US and generally found the
other diagnostic studies superior, especially for MRI. A few quality studies suggest x-rays are helpful
in the evaluation of rotator cuff tears (Zhang et al., 2016, Hussain et al., 2018) and to evaluate most
patients with shoulder pain, both to diagnose and to assist with the differential diagnostic possibilities
such as tendinopathies and arthroses. However, x-rays are not necessary to manage most patients
with rotator cuff tendinopathies as they do not change the initial management; yet, x-rays are
particularly helpful for diagnosis of calcific tendinitis, which results in different treatment options if
the pain persists. They may also help to suggest soft tissue pathology, including large chronic rotator
cuff tears.

As x-ray has been performed for more than 120 years as a diagnostic procedure, it is unsurprising that
there is little quality evidence to support its use. The threshold for also ordering x-rays of the cervical
spine and/or elbow joint should be low, particularly if the findings on shoulder x-ray are either normal
or do not readily explain the degree of abnormality. Patients with shoulder pain might show greater
tuberosity osteopenia, cystic degenerative changes, and spurring, thought to be a marker of chronicity
of rotator cuff tears (Cadet et al., 2008). Glenohumeral arthrosis is also more likely if there is a full-
thickness rotator cuff tear (Gartsman et al., 1997). Plain radiographic findings are used to stage disease
involvement in osteonecrosis or humeral avascular necrosis. Early x-rays are usually normal or have
less distinct trabecular patterns since the living part of the bone does not image (Harreld et al., 2009,
Ficat, 1985). As the disease progresses, x-rays begin to show osteoporotic areas, progressing to
sclerotic areas and finally flattening and bony collapse (Ficat, 1985, Bryant et al., 2002). X-rays are
non-invasive, low to moderate costly, and have little risk of adverse effects, and therefore are
recommended.

Evidence

A comprehensive literature search was conducted using PubMed, Scopus, CINAHL, Cochrane Library,
and Google Scholar without date limits using the following terms: Roentgenograms; rotator cuff
tendinopathy, rotator cuff tear, shoulder pain, rotator cuff injuries, shoulder impingement syndrome,
calcific tendinitis, subacromial bursitis, supraspinatus tendinitis; diagnosis, diagnostic, sensitivity,
specificity, positive predictive value, negative predictive value, predictive value of tests, efficacy,
efficiency. We found and reviewed 1649 articles in PubMed using Most Recent tab, and we did a
secondary search in PubMed using Best Match tab to find and review 2180 articles, 95 in Scopus, 104
in CINAHL, 57 in Cochrane Library, 96 in Google Scholar, and 0 from other sourcest. We considered
for inclusion 7 from PubMed, 1 from Scopus, 1 from CINAHL, 0 from Cochrane Library, 0 from Google
Scholar, and 0 from other sources. Of the 9 articles considered for inclusion, 4 diagnostic studies and
3 systematic reviews met the inclusion criteria.

t The results for databases are sorted by relevancy based on customized search term algorithms.
Algorithms for each database determine relevancy. The first 100 articles are reviewed in each search,
and if relevant literature appears in the first 100 articles, we review an additional 100 articles. If
relevant articles appear in these additional 100 articles, we then review another 100. We continue
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this pattern of review until we review a batch of 100 articles that contains no relevant literature. When
this happens then the remaining articles are not reviewed due to a lack of relevancy.

4.5.5. DIAGNOSTIC ARTHROSCOPY

Arthroscopy has been used for diagnosis and as the initial part of a therapeutic surgical treatment
procedure, including rotator cuff tendinopathies (137) (138) (139) (140) (58) (141) (142) (143) (144)
(145).

DIAGNOSTIC ARTHROSCOPIC SURGERY FOR SHOULDER PAIN, INCLUDING ROTATOR CUFF
TENDINOPATHIES

Recommended

Diagnostic arthroscopy is recommended for evaluation of select patients with shoulder pain (see
indications), including subsequent, definitive operative approaches including rotator -cuff
tendinopathies.

Strength of evidence Recommended, Evidence (C)

Level of confidence High

Indications

Rotator cuff tear with surgical indications and the expectation that surgical treatment will immediately
follow arthroscopy in the same procedure. This is commonly performed for full-thickness rotator cuff
tears which are thought to be acute and have accompanying significant functional deficits. When there
are fewer functional deficits and/or for partial thickness tears, it is generally not performed until after
at least 1 trial of physical or occupational therapy (emphasizing exercises) and at least one
glucocorticosteroid injection. Arthroscopy is also commonly performed for: 1) labral tear with surgical
indications (see below); 2) impingement syndrome with surgical indications (see below); 3)
glenohumeral instability, 4) recurrent dislocations, 5) labral tears, 6) other moderate or severe
shoulder joint pain, acromioclavicular arthritis, or mechanical symptoms with substantially reduced
ROM or functional impairment.

Benefits

Diagnostic confirmation and the opportunity for definitive treatment
Harms

Infections, operative complications

Frequency/Dose/Duration

Arthroscopy would rarely be repeated other than for new
Indications

Rationale
There are quality studies including arthroscopy, however the literature usually utilizes arthroscopy as
the gold standard for comparison. Arthroscopy is performed nearly universally in a context of a pre-

operative diagnosis, such as rotator cuff tendinopathy, that is thought to be a treatable abnormality,
rather than merely for diagnostic purposes (Dinnes et al., 2003, Fouse et al., 2007, Abrams, 2006,
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Baker et al., 2003, Ahmad et al., 2004, Boszotta et al., 2004). If a specific diagnosis such as rotator cuff
tendinitis is not suggested by and supported by the evaluation with history, physical examination, and
imaging studies, then surgical intervention is much less likely to be successful and caution should be
taken in doing a purely diagnostic arthroscopy. Arthroscopy has been shown to be superior to MRI
especially subscapularis tears (Ward et al., 2018), and ultrasound for diagnosing partial thickness
rotator cuff tears and infraspinatus and subscapularis tears (Singisetti et al., 2011, Teefey et al., 2000,
Ward et al., 2018, Ostor et al., 2013). Arthroscopy has been used to evaluate glenohumeral arthrosis
(Guyette et al., 2002) (see below). Some caution is indicated because intrasubstance tears are not well
visualized arthroscopically. There are no quality studies of arthroscopy for diagnostic purposes due to
many methodological weaknesses in the available literature (Dinnes et al., 2003). It appears helpful
for diagnosis and subsequent operative approaches (Baumann et al., 2008, Bishop et al., 2003).
Diagnostic arthroscopy is invasive, has adverse effects and is high cost. However, in select patients
there may be no other option for addressing the condition if a patient is not responding to
conservative care. Additionally, it is highly useful for operative planning and to help determine
whether arthroscopic repair is an appropriate approach for a rotator cuff tear repair or instability
surgery. Thus, arthroscopy is recommended.

Evidence

A comprehensive literature search was conducted using PubMed, Scopus, CINAHL, Cochrane Library,
and Google Scholar without date limits using the following terms: Shoulder Arthroscopy; rotator cuff
tendinopathy, rotator cuff tear, shoulder pain, rotator cuff injuries, shoulder impingement syndrome,
calcific tendinitis, subacromial bursitis, supraspinatus tendinitis; diagnosis, diagnostic, sensitivity,
specificity, positive predictive value, negative predictive value, predictive value of tests, efficacy,
efficiency. We found and reviewed 173 articles in PubMed using Most Recent tab, and we did a
secondary search in PubMed using Best Match tab to find and review 213 articles, 780 in Scopus, 55
in CINAHL, 90 in Cochrane Library, 304 in Google Scholar, and 2 from other sourcest. We considered
for inclusion 0 from PubMed, 0 from Scopus, 3 from CINAHL, O from Cochrane Library, O from Google
Scholar, and 2 from other sources. Of the 5 articles considered for inclusion, 5 diagnostic studies and
0 systematic reviews met the inclusion criteria.

t The results for databases are sorted by relevancy based on customized search term algorithms.
Algorithms for each database determine relevancy. The first 100 articles are reviewed in each search,
and if relevant literature appears in the first 100 articles, we review an additional 100 articles. If
relevant articles appear in these additional 100 articles, we then review another 100. We continue
this pattern of review until we review a batch of 100 articles that contains no relevant literature. When
this happens then the remaining articles are not reviewed due to a lack of relevancy.

4.5.6. BONE SCANS

Bone scans involve intravenous administration of Technetium Tc-99m that is preferentially
concentrated in areas of boney metabolic activity. There are many causes for abnormal radioactive
uptake; thus, positive bone scans are not highly specific. Bone scans have been used for diagnosis of
early osteonecrosis of the humeral head prior to findings on x-ray, among other uses.

BONE SCANNING FOR ROTATOR CUFF TENDINOPATHIES

Not Recommended
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Bone scanning is not recommended for evaluation of typical rotator cuff tendinopathies. There are
other uses for bone scans, particularly osteonecrosis, and other conditions with increased bone
metabolism.

Strength of evidence Not Recommended, Insufficient Evidence (1)

Level of confidence High

Rationale

Bone scanning may be a helpful diagnostic test to evaluate suspected metastases (multiple sites),
infected bone (osteomyelitis), inflammatory arthropathies, and trauma (e.g., occult fractures),
particularly if MRI is not available or is contra-indicated. It may be helpful in those with suspected,
early osteonecrosis (avascular necrosis) without x-ray changes. In cases where the diagnosis is felt to
be secure, there is no indication for bone scanning as it does not alter the treatment or management.
There is no clear indication for bone scanning for typical rotator cuff tendinopathies. Bone scanning is
minimally invasive, has minimal potential for adverse effects (essentially equivalent to a blood test),
but is high cost.

Evidence

A comprehensive literature search was conducted using PubMed, Scopus, CINAHL, Cochrane Library,
and Google Scholar without date limits using the following terms: Bone scans, Skeletal Scintigraphy;
rotator cuff tendinopathy, rotator cuff tear, shoulder pain, rotator cuff injuries, shoulder impingement
syndrome, calcific tendinitis, subacromial bursitis, supraspinatus tendinitis; diagnosis, diagnostic,
sensitivity, specificity, positive predictive value, negative predictive value, predictive value of tests,
efficacy, efficiency. We found and reviewed 60 articles in PubMed using Most Recent tab, and we did
a secondary search in PubMed using Best Match tab to find and review 202 articles, 532 in Scopus, 8
in CINAHL, 8 in Cochrane Library, 1230 in Google Scholar, and 0 from other sourcest. Zero articles met
the inclusion criteria.

t The results for databases are sorted by relevancy based on customized search term algorithms.
Algorithms for each database determine relevancy. The first 100 articles are reviewed in each search,
and if relevant literature appears in the first 100 articles, we review an additional 100 articles. If
relevant articles appear in these additional 100 articles, we then review another 100. We continue
this pattern of review until we review a batch of 100 articles that contains no relevant literature. When
this happens then the remaining articles are not reviewed due to a lack of relevancy.

4.5.7. COMPUTED TOMOGRAPHY (CT)

Computerized tomography remains an important imaging procedure, particularly for bony anatomy,
whereas MRI is superior for soft tissue abnormalities. However, most patients have issues with soft
tissue rather than bony abnormalities in the shoulder; thus on a population-basis, far fewer CT scans
are ordered. CT may nevertheless be useful for shoulder joint abnormalities where advanced imaging
of the bones is required (i.e., complex proximal humerus fracture, scapular fracture). CT also may be
useful to evaluate the anatomy in patients with contraindications for MRI (most typically an implanted
metallic-ferrous device). CT arthrogram is often preferred when evaluating posterior or anterior
glenohumeral instability when the bony anatomy needs to be better defined — glenoid deficiency and
humeral Hill-Sachs — as MRl is inferior for bone imaging. CT arthrogram can be used in place of MRI to
evaluate for rotator cuff tear (146).

CT FOR EVALUATION OF ROTATOR CUFF TENDINOPATHIES
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Not Recommended

Computerized tomography is not recommended for the evaluation of rotator cuff tendinopathies.
Strength of evidence Not Recommended, Insufficient Evidence ()
Level of confidence Moderate

Rationale

MRI is considered superior to computerized tomography for imaging most shoulder abnormalities
where advanced imaging of soft tissues is usually the primary concern. This is especially so with rotator
cuff tendinopathies. However, where imaging calcified structures is required, CT is considered
superior. This includes complex proximal humeral and glenoid/scapular fractures. CT arthrogram can
be used in place of MRI to evaluate for rotator cuff tear, especially if there is a contraindication to
MRI. A contrast CT study is minimally invasive, has few, if any, adverse effects but is costly. It is not
recommended for evaluation of rotator cuff tendinopathies.

Evidence

A comprehensive literature search was conducted using PubMed, Scopus, CINAHL, Cochrane Library,
and Google Scholar without date limits using the following terms: Computerized Tomography; rotator
cuff tendinopathy, rotator cuff tear, shoulder pain, rotator cuff injuries, shoulder impingement
syndrome, calcific tendinitis, subacromial bursitis, supraspinatus tendinitis; diagnosis, diagnostic,
sensitivity, specificity, positive predictive value, negative predictive value, predictive value of tests,
efficacy, efficiency. We found and reviewed 9680 articles in PubMed using Most Recent tab, and we
did a secondary search in PubMed using Best Match tab to find and review 12504 articles, 2845 in
Scopus, 43 in CINAHL, 284 in Cochrane Library, 446 in Google Scholar, and 1 from other sourcest. We
considered for inclusion 0 from PubMed, 0 from Scopus, 0 from CINAHL, O from Cochrane Library, 0
from Google Scholar, and 1 from other sources. Zero articles met the inclusion criteria.

t The results for databases are sorted by relevancy based on customized search term algorithms.
Algorithms for each database determine relevancy. The first 100 articles are reviewed in each search,
and if relevant literature appears in the first 100 articles, we review an additional 100 articles. If
relevant articles appear in these additional 100 articles, we then review another 100. We continue
this pattern of review until we review a batch of 100 articles that contains no relevant literature. When
this happens then the remaining articles are not reviewed due to a lack of relevancy.

4.5.8. ELECTROMYOGRAPHY

See the Cervical and Thoracic Spine Disorders and Hand, Wrist, and Forearm Disorders for discussions
regarding use of electrodiagnostic studies for evaluation of cervical spine and distal upper extremity-
related disorders that may present as shoulder pain. Electrodiagnostic studies have also been used to
confirm diagnostic impressions of other peripheral nerve entrapments, brachial plexopathies, and
neurologic component of thoracic outlet syndrome (147) (148).

4.5.9. FUNCTIONAL CAPACITY EVALUATIONS

Functional capacity evaluations (FCEs) consist of a comprehensive battery of performance-based tests
to attempt to determine an individual’s ability for work and activities of daily living (149) (150) (151)
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(152) (153) (154) (155) (156) (157) (158) (159) (160) (161) (149) (162) (163) (164) (165) (166) (167)
(168) (169) (170) (171)(172). The goals of FCEs include:

e Determining an individual’s readiness to work after injury or iliness at Maximum Medical
Improvement (MMI),

e Assisting with goal-setting and treatment planning for rehabilitation or to monitor the
progress of a patient in a rehabilitation program,

e Estimating the potential vocational status and providing a foundation for effective vocational

rehabilitation,

Providing information to assist in disability determinations,

Providing information for hiring decisions (post-offer or fit-for-duty testing),

Providing information for developing work restrictions

Assessing the extent of disability in litigation cases, and

Providing information regarding a patient’s level of effort and consistency of performance.

FUNCTIONAL CAPACITY EVALUATIONS FOR CHRONIC DISABLING SHOULDER PAIN

Recommended

Functional capacity evaluations (FCEs) are recommended as an option for evaluation of disabling
chronic shoulder pain where the information may be helpful to attempt to objectify worker capability,
function, motivation, and effort vis-a-vis either a specific job or general job requirements. There are
circumstances where a patient is not progressing as anticipated at 6 to 8 weeks and an FCE may help
evaluate functional status and patient performance in order to match performance to specific job
demands, particularly in instances where those demands are medium to heavy. If a provider is
comfortable describing work ability without an FCE, there is no requirement to do this testing.
Recordings or observation for signs of mismatch between effort and self-reported abilities may be
particularly helpful.

Strength of evidence Recommended, Insufficient Evidence (1)

Level of confidence Moderate

Indications

Patients with moderate to severe chronic shoulder pain that has ongoing functional impairments and
need to attempt to identify and quantify limitations. There are circumstances where a patient is not
progressing as anticipated at 6 to 8 weeks and an FCE can evaluate functional status and patient
performance in order to match performance to specific job demands, particularly in instances where
those demands are medium to heavy. More typically, FCEs are useful after a healing plateau is
established whether surgery was performed or not. If a provider is comfortable describing work ability
without an FCE, there is no requirement to do this testing. Recordings or observation for signs of
mismatch between effort and self-reported abilities may be particularly helpful.

Benefits

Identification and enumeration of limitations. Assess functional abilities and may facilitate greater
confidence in return to work.

Harms
Inappropriately low estimates of abilities, self-limitation of efforts, excessive disability, inappropriately

precluding the performance of tasks and activities the person could safely perform. Medicalization,
worsening of shoulder pain with testing; may have misleading results that understate capabilities.
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Frequency/Dose/Duration

Generally, only one test is needed. A repeat FCE may be needed if there are substantial changes in the
person’s condition or status, or if there is a need to assess projected performance against a different
set of job criteria.

Rationale

There are no quality studies of FCEs to evaluate ability to perform work and/or work limitations. Yet,
FCEs are one of the few means to attempt to objectify limitations and are frequently used in workers’
compensation systems, particularly as the correlation between clinical pain ratings and functional
abilities appears weak (Brouwer et al., 2005, Gross et al., 2003, Reneman et al., 2002, Reneman et al.,
2007, Schiphorst Preuper et al., 2008, Smeets et al., 2007, Eriksen et al., 2006). However, obtaining
objective data regarding shoulder problems is somewhat more challenging than for distal upper
extremity-related impairments due to the degree of reliance on the patient’s subjective willingness to
exert or sustain major activities that are critical for job performance. Because their reliability and
validity have not been proven, FCEs should be utilized to evaluate work ability about what a patient
was willing to do on a given day. They should be carefully performed and interpreted, but FCEs should
not be used to override the judgment about the work ability of a patient with a shoulder problem.

Many commercial FCE models are available. There is research regarding inter-and intra-rater reliability
for some of the models (complete discussion is beyond the scope of this guideline). The validity of
FCEs, particularly predictive validity, is more difficult to determine, since factors other than physical
performance may affect return to work (Pransky et al., 2004, Gouttebarge et al., 2004). An FCE may
be done for one or more reasons, including identifying an individual’s ability to perform specific job
tasks associated with a job (job-specific FCE) and physical activities associated with any job (general
FCE), or to assist in the objectification of the degree(s) of impairment(s). The type of FCE needed, and
any other issues the FCE evaluator needs to address, should be specified when requesting an FCE.

The term “capacity” used in FCE may be misleading, since an FCE generally measures an individual’s
voluntary performance rather than his or her capacity. Physical performance is affected by
psychosocial as well as physical factors. The extent of an individual’s performance should be evaluated
as part of the FCE process through analysis of his or her level of physical effort (based on physiological
and biomechanical changes during activity) and consistency of performance. Perhaps more
importantly, the objective findings identified in the musculoskeletal evaluation should correlate with
any identified functional deficits. The individual’s performance level, especially as it relates to stated
levels of performance, should be discussed in the FCE report. A properly performed and well-reported
FCE will highlight such discrepancies. This is particularly important in shoulder evaluations where there
may be greater degrees of impairments at stake and where there are somewhat fewer metrics
available than for the distal upper extremity.

FCE test components may vary depending on the model used, but most contain the following:

Patient interview including: informed consent, injury/iliness and medical history, current
symptoms, activities and stated limitations, pain ratings/disability questionnaires

® Musculoskeletal examination (e.g., including analogues of Waddell’s non-organic signs for
the shoulder such as non-anatomic pain)
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e Observations throughout the session (e.g., demonstrated sitting tolerance, pain modifying

behaviors)

Material handling tests (lifting, carrying, pushing, pulling)

Movement tests (walking, crouching, kneeling, reaching, etc.)

Positional tolerance tests

Dexterity/hand function

Static strength (varies among models)

Aerobic fitness (usually submaximal test-also variable among models)

Job-specific activities as relevant

Reliability of client reporting (e.g., non-organic signs, pain questionnaires, placebo tests,

etc.)

e Physical effort testing (e.g., Jamar Dynamometer maximum voluntary effort, bell curve
analysis, rapid exchange grip, competitive test performance, heart rate, observation of
clinical inconsistencies, etc.)

FCE test length may vary between FCE models, although most 1-day FCEs are completed in 3 to 4
hours. Two-day tests, where the patient is seen on 2 consecutive days, may be recommended when
there are problems with fatigue (e.g., chronic fatigue syndrome), delayed onset of symptoms,
unusually complex job demands to simulate, and questions about symptom validity. Test length for 2-
day tests is generally 3 to 4 hours on the first day, and 2 to 3 hours on the second day.

Interpretation of FCE results is complicated in that it is a measure of voluntary performance. Before
beginning testing, the patient is counseled to avoid doing anything to knowingly reinjure him or
herself. Thus, “fear avoidance” may cause testing to seriously underestimate actual ability and result
in a report that the patient had “self-limited performance due to pain,” suggesting a low pain
tolerance, when in reality the patient was doing what he or she was instructed.

By analogy, the best studies on the ability of FCEs to predict safe re-entry to the workplace following
rehabilitation of work-related back pain/injury suggest that FCEs are not able to predict safe return to
work (concurrent validity) (Gross et al., 2005, Gross et al., 2004, Gross et al., 2004). In a prospective
cohort study of 1,438 consecutive work-related back patients, all underwent an FCE prior to return to
work. In the control group, the FCE was used to write return-to-work guidelines, while in the study
group it was ignored and the worker was returned usually to full duty. Ignoring the FCE improved
outcome (Hall et al., 1994).

Evidence

A comprehensive literature search was conducted using PubMed, Scopus, CINAHL, Cochrane Library,
and Google Scholar without date limits using the following terms: Functional Capacity Evaluations;
rotator cuff tendinopathy, rotator cuff tear, shoulder pain, rotator cuff injuries, shoulder impingement
syndrome, calcific tendinitis, subacromial bursitis, supraspinatus tendinitis; diagnosis, diagnostic,
sensitivity, specificity, positive predictive value, negative predictive value, predictive value of tests,
efficacy, efficiency. We found and reviewed 6 articles in PubMed using Most Recent tab, and we did a
secondary search in PubMed using Best Match tab to find and review 34 articles, 42 in Scopus, 8,289
in CINAHL, 11 in Cochrane Library, 334 in Google Scholar, and 0 from other sourcest. We considered
for inclusion 0 from PubMed, 0 from Scopus, 0 from CINAHL, O from Cochrane Library, O from Google
Scholar, and 0 from other sources. Zero articles met the inclusion criteria.
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t The results for databases are sorted by relevancy based on customized search term algorithms.
Algorithms for each database determine relevancy. The first 100 articles are reviewed in each search,
and if relevant literature appears in the first 100 articles, we review an additional 100 articles. If
relevant articles appear in these additional 100 articles, we then review another 100. We continue
this pattern of review until we review a batch of 100 articles that contains no relevant literature. When
this happens then the remaining articles are not reviewed due to a lack of relevancy.

4.5.10. MAGNETIC RESONANCE IMAGING (MRI)

Magnetic resonance imaging (MRI) is often used as a secondary test after x-ray for rotator cuff
tendinopathies and many other shoulder joint problems since it tends to be helpful for imaging soft
tissues, particularly the rotator cuff (591) (592) (184) (593) (594) (595) (57) (596) (597) (598) (599)
(600) (601) (58) (1450) (1451) (1452) (1453) (1454) (1455) (1456) (1457) (1458) (1459) (1460) (1461)
(1462) (1463) (1464) (1465) (1466) (55) (1467) (1468) (1469) (274) (1470) (552) (1471) (1472) (1473)
(1474) (185) (1475) (1476) (1477) (1478) (1479) (1480) (1481) (1482) (1483) (1484).

MRI FOR DIAGNOSING ROTATOR CUFF TENDINOPATHIES

Recommended

MRl is strongly recommended for patients suspected of having acute, clinically significant rotator cuff
tears. It is also recommended for select patients with subacute or chronic shoulder pain thought to
potentially have a symptomatic rotator cuff tear.

Strength of evidence Strongly Recommended, Evidence (A)

Level of confidence High

Indications

Patients thought to have an acute, clinically significant rotator cuff tear or subacute or chronic
shoulder pain suspected of having a clinically meaningful rotator cuff tear. MRI may also be helpful
with chronic rotator cuff tendinopathies, and impingement syndrome. If there is significant rotator
cuff weakness, immediate imaging may be indicated. Exceptions include elderly patients, those who
would not undergo surgical repair, or those who have substantial signs of pre-existing large/massive
rotator cuff tear. It is also reasonable to wait for 1 or 2 weeks to ascertain whether the condition is
likely to resolve with conservative care without obtaining an MRI. Most acute tears without significant
weakness should wait 2+ weeks prior to imaging as some patients with acute pain and limited ROM
resolve clinically. Those with subacute or chronic pain should generally have failed additional non-
operative treatment including NSAID, exercise, and injection(s).

Benefits

Secure a diagnosis.

Harms

False positives and false negatives for rotator cuff tears.
Frequency/Dose/Duration

A second study is rarely needed and should be based on significant changes in symptoms and
examination.
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Rationale

There is strong evidence, with many high-quality studies having compared ultrasound (US) to MRI.
Although a few have reported comparable detection of full-thickness tears (lannotti et al., 2005),
studies have consistently reported superiority of MRI to US for the detection of partial-thickness tears
(Ardic et al., 2006). One moderate-quality study compared MRI with arthrography, suggesting MRl is
superior to arthrography (Blanchard et al., 1999); however, arthrography alone has been largely
replaced by other procedures. MRI has also been compared with arthroscopy in 57 patients with
shoulder pain of unclear cause (Torstensen et al., 1999). MRI was found to be accurate in detecting
68% of rotator cuff (RC) tears and 62% accurate in detecting labral injuries. MRI sensitivity for RC tears
was 96% and specificity 49% (for labral tears, 73% sensitive, 58% specific). MRl was compared with
arthroscopic findings among 16 patients with trauma (Kirkley et al., 2003). The authors found
moderate correlation for superior labral lesions (k = 0.60), fair agreement for rotator cuff tear (k =
0.355), Hill-Sachs (k = 1.0), and moderate for size (k = 0.44). A consecutive case series of 104 patients
with shoulder problems were evaluated and randomized to MRI first versus arthrography first. There
were modestly fewer changes in diagnostic categories with MRI (30%) than arthrography (37%), p
>0.5. MRI led to slightly more changes in planned therapy (36% vs. 25%, p >0.3). MRI was found to be
79% accurate, 81% sensitive and 78% specific for full-thickness rotator cuff tears. Arthrography was
found to be 82% accurate, 50% sensitive and 96% specific (Blanchard et al., 1999). A cross-sectional
comparison of MRI (1.5T loop-gap resonator surface coil), double contrast arthrography, high
resolution sonography and surgery among 38 patients with suspected rotator cuff tears did not
include all patients receiving all tests or surgery (other than MRI and arthrography) and reported a
sensitivity of MRI of 100% (Burk et al., 1989). Ultrasound detected 9/15 (60%) of tears. However, the
study population was small and biased in favor of overestimating the tests’ sensitivity.

MRI has shown increased changes in the rotator cuff and tears with increased age (Needell et al., 1996,
Sher et al., 1995), as well as a high prevalence of bony and peritendinous shoulder abnormalities
among those without symptoms (Needell et al., 1996). MRI has reasonably good operant
characteristics for full-thickness tears, although it does not have good sensitivity for partial thickness
tears (Dinnes et al., 2003). Fatty infiltration of the rotator cuff tendons is also found on MRI and
thought to signify chronicity as well as portending a poorer surgical outcome (Berhouet et al., 2009).
A comparative assessment of T-2 weighted fast spin-echo technique with vs. without fat-suppression
MRI for assessment of rotator cuff tears among 177 patients thought to have tears found no
differences in assessments of complete tears, but differed in interpretations of partial tears (Singson
et al., 1996). Compared with surgery, sensitivity was 100% for full-thickness tears and specificity for
intact tendons was 86%. Fat suppression was felt helpful for partial tears. MRI demonstrates acromial
abnormalities and there is a higher prevalence of Type 3 acromion processes among those with either
rotator cuff tear or impingement syndrome (Epstein et al., 1993). It has been suggested increased T2
signal in the distal clavicle may be an indication for surgical resection.

Magnetic resonance imaging (MRI) is often used as a secondary test after x-ray for many shoulder
joint problems since it tends to be helpful for imaging soft tissues, particularly the rotator cuff (Mulyadi
et al., 2009, Chang et al., 2006, Ardic et al., 2006, Tuite et al., 2000, Connell et al., 1999, McFarland et
al., 2009, Pandya et al., 2008, Cartland et al., 1992, Chang et al., 2008, Tirman et al., 1994, Wnorowski
et al., 1997, Tung et al., 2000, Reuss et al., 2006). Although studies are not heterogeneous, pooled
estimates of the sensitivity for full-thickness tears has been calculated and is 89% with specificity 93%,
while for partial thickness tears, these estimates are only 44% sensitivity and 90% specificity (Dinnes
et al., 2003). Similarly, accuracy is lower for smaller than larger tears. There are concerns that MRl is

55



inferior to MR arthrography for evaluating the labrum (Schmerl et al., 2005); thus, MRA is
recommended for evaluation of the joint.

MRI is not invasive, has potential adverse effects from issues of claustrophobia or complications of
medication, and is costly. MRI is not recommended for routine shoulder imaging, but it is
recommended for evaluation of rotator cuff tears.

Evidence

A comprehensive literature search was conducted using PubMed, Scopus, CINAHL, Cochrane Library,
and Google Scholar without date limits using the following terms: Magnetic resonance Imaging;
rotator cuff tendinopathy, rotator cuff tear, shoulder pain, rotator cuff injuries, shoulder impingement
syndrome, calcific tendinitis, subacromial bursitis, supraspinatus tendinitis; diagnosis, diagnostic,
sensitivity, specificity, positive predictive value, negative predictive value, predictive value of tests,
efficacy, efficiency. We found and reviewed 1860 articles in PubMed using Most Recent tab, and we
did a secondary search in PubMed using Best Match tab to find and review 2297 articles, 7290 in
Scopus, 231 in CINAHL, 47 in Cochrane Library, 937 in Google Scholar, and 2 from other sourcest. We
considered for inclusion 18 from PubMed, 6 from Scopus, 4 from CINAHL, 1 from Cochrane Library, 2
from Google Scholar, and 9 from other sources. Of the 40 articles considered for inclusion, 12
diagnostic studies and 7 systematic reviews met the inclusion criteria.

t The results for databases are sorted by relevancy based on customized search term algorithms.
Algorithms for each database determine relevancy. The first 100 articles are reviewed in each search,
and if relevant literature appears in the first 100 articles, we review an additional 100 articles. If
relevant articles appear in these additional 100 articles, we then review another 100. We continue
this pattern of review until we review a batch of 100 articles that contains no relevant literature. When
this happens then the remaining articles are not reviewed due to a lack of relevancy.

4.5.11. MAGNETIC RESONANCE ARTHROGRAM (MRA)

Magnetic resonance (MR) arthrography combines and MRI with an arthrogram to overcome MRI
limitations and is usually performed in preference to CT arthrography unless bony structure definition
is needed as well (173) (174). MR arthrography is particularly thought to be effective for imaging labral
pathology (175) (176) (177) (178) (179) (180) (43) (181). Magnetic resonance arthrogram has been
used to diagnose rotator cuff tendinopathies (182) (183).

MR ARTHROGRAM (MRA) FOR SELECT DIAGNOSIS OF ROTATOR CUFF TENDINOPATHIES
Recommended

MR arthrography is recommended for diagnosing articular side partial-thickness rotator cuff tears,
subscapularis tears, and labral tears in select patients with subacute or chronic shoulder pain.

Strength of evidence Recommended, Insufficient Evidence (1)
Level of confidence Low

Indications
Patients with subacute or chronic shoulder pain with symptoms or clinical suspicion of rotator cuff

tendinopathies or tears, impingement, and subacromial bursitis or other concerns about the shoulder
joint requiring MR imaging. MR arthrograms are generally not necessary for uncomplicated rotator
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cuff tendinopathies; however, they are indicated if there are concerns regarding concomitant labral
tears. Those with subacute or chronic pain should generally have failed additional non-operative
treatment including NSAID, exercise and injection(s).

Benefits
Secure a diagnosis.
Harms

False positives and false negatives; however, arthrography improves the accuracy, especially
regarding complete rotator cuff tears and significant labral tears. Small risk of infection and
complications from the injection.

Frequency/Dose/Duration

A second study is rarely needed and should be based on significant changes in symptoms and
examination.

Rationale

MR arthrograms have not been evaluated in large-scale quality studies to assess their utility for the
diagnosis of rotator cuff tendinopathies. Although studies are heterogeneous, pooled estimates of the
sensitivity for full-thickness tears have been estimated to be 95% with a specificity of 93% (Dinnes et
al., 2003). There is high prevalence for labral injury with a first shoulder dislocation based on MR
arthrography (MRA) (Antonio et al., 2007). One study suggested that stand-alone MRA is not sufficient
for diagnosing calcific tendinitis (Zubler et al., 2007). Arthrography with low-field MR was found to be
equivalent to high-field in a series of 38 patients (Loew et al., 2000). A comparison of high- versus low-
field MR imaging for SLAP tears among symptomatic patients found high field superior for diagnosing
SLAP (Tung et al., 2000). The sensitivity of high-field MRA was 90% and specificity 63%, while sensitivity
for low field was 64% and 70% specificity. MRA was found superior to CT arthrography (CTA) and
marginally better than MRI for identification of labral tears in a case series of patients with recurrent
anterior instability, prior anterior dislocation or shoulder pain of unknown cause (Chandnani et al.,
1993). MRA sensitivity for a labral tear was 96.4%, MRI was 92.9%, and CTA was 73.1%. Specificity was
100% for all three tests; however, this appears overstated as there were only two patients without a
tear in this small case series.

MR arthrography is invasive; has adverse effects including a low, but definite, risk of infection; and is
painful. It is also costly, although MRA has been felt to provide better cost-effectiveness than MRI or
CT arthrography for select diagnoses (Oh et al., 1999). It is likely the best imaging procedure available
for patients thought to have labral tears or patients with good strength in order to assess the labrum
and rotator cuff with traumatic injury simultaneously and is recommended for select use.

Evidence

A comprehensive literature search was conducted using PubMed, Scopus, CINAHL, Cochrane Library,
and Google Scholar without date limits using the following terms: magnetic resonance arthrogram,
MRA; rotator cuff tendinopathy, rotator cuff tear, shoulder pain, rotator cuff injuries, shoulder
impingement syndrome, calcific tendinitis, subacromial bursitis, supraspinatus tendinitis; diagnosis,
diagnostic, sensitivity, specificity, positive predictive value, negative predictive value, predictive value
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of tests, efficacy, efficiency. We found and reviewed 202 articles in PubMed using Most Recent tab,
and we did a secondary search in PubMed using Best Match tab to find and review 250 articles, 129
in Scopus, 9 in CINAHL, 19 in Cochrane Library, 590 in Google Scholar, and 1 from other sourcest. We
considered for inclusion 2 from PubMed, 0 from Scopus, 0 from CINAHL, O from Cochrane Library, O
from Google Scholar, and 1 from other sources. Of the 3 articles considered for inclusion, 3 diagnostic
studies and 0 systematic reviews met the inclusion criteria.

t The results for databases are sorted by relevancy based on customized search term algorithms.
Algorithms for each database determine relevancy. The first 100 articles are reviewed in each search,
and if relevant literature appears in the first 100 articles, we review an additional 100 articles. If
relevant articles appear in these additional 100 articles, we then review another 100. We continue
this pattern of review until we review a batch of 100 articles that contains no relevant literature. When
this happens then the remaining articles are not reviewed due to a lack of relevancy.

4.5.12. ULTRASOUND

Diagnostic ultrasound has been used for evaluating rotator cuff tears (184) (185) (186) (187) (188)
(189) (190) (191) (192).

ULTRASOUND FOR DIAGNOSING ROTATOR CUFF TENDINOPATHIES

Sometimes Recommended

Ultrasound is recommended for selective use on patients suspected of having full-thickness rotator
cuff tears.

Strength of evidence Recommended, Evidence (C)

Level of confidence Low

Indications

Ultrasound operators should have sufficient skill to obviate the need for MRI or CT scanning (Boykin
et al., 2010, Hanchard et al., 2013); otherwise, the test introduces unnecessary redundancy. Patients
with symptoms and signs of a clinically significant acute, full-thickness rotator cuff tear or subacute or
chronic shoulder pain suspected of having a symptomatic rotator cuff tear (Ardic et al., 2006, Wall et
al., 2012, lanotti, 2005, Naredo et al., 1999). Patients thought to only have a partial-thickness tear are
generally not good candidates for US as MRI is shown to be superior (Ardic et al., 2006, Wall et al.,
2012, Roberts et al., 2001, Sipola et al., 2010, Naredo et al., 1999). Most clinical presentations should
wait approximately 2 weeks prior to imaging because some patients with acute pain and limited range
of motion resolve clinically; obvious tears are an exception to waiting 2 weeks. Those with subacute
or chronic pain should generally have failed additional non-operative treatment including NSAIDs,
exercise, and injection(s) (Moosikasuwan et al., 2005, Ottenheijm et al., 2010). An MR arthrogram is
recommended for suspected labral injury (see below) (Ardic et al., 2006).

Benefits
Secure a diagnosis.
Harms

False positives and false negatives.

58



Frequency/Dose/Duration
Repeat ultrasound should be based on significant change in symptoms and/or examination findings.
Rationale

Many high-quality studies have compared US to MRI. Although a few have reported comparable
detection of full-thickness tears (Frei et al., 2008, lanotti, 2005), studies consistently report superiority
of MRI to US for the detection of partial thickness tears (Ardic et al., 2006, Wall et al., 2012, Roberts
et al., 2001, Sipola et al., 2010, Naredo et al., 1999); thus, US is generally not indicated for use in
patients thought to have a partial-thickness tear.

Ultrasound has been compared with physical examination findings, suggesting physical exam
identified fewer abnormalities compared with ultrasound, although there was not clinical correlation
with treatment outcomes (Kim et al., 2007). Ultrasound utilized to evaluate asymptomatic shoulders
found increased prevalence of full-thickness tears with increased age (Sher et al., 1995, Tempelhof et
al., 1999); with approximately 6% among 212 individuals (Schibany et al., 2004) and in 7.6% of 420
(Moosmayer et al., 2009). Asymptomatic tears increase in prevalence by age — 50 to 59 years (2.1%)
versus 60 to 69 years (5.7%) versus 70 to 79 years (15%) (Moosmayer et al., 2009). Ultrasound is
thought to be relatively effective for identifying full-thickness tears (lannotti et al., 2005, Ottenheijm
et al., 2010, Hedtmann et al., 1995, Zehetgruber et al., 2002, Brenneke et al., 1992, Furtschegger et
al., 1988, Mack et al., 1988, Mack et al., 1988, Middleton et al., 1986, Smith et al., 2011, Awerbuch,
2008); however, it appears somewhat less effective for identifying partial-thickness tears (Naredo et
al., 1999, Brenneke et al., 1992, Awerbuch, 2008, Buchbinder et al., 2013). A surgical case series of 42
patients attempted to determine the diagnostic accuracy of ultrasound. Ultrasound detected all full-
thickness tears (100% sensitive, 97% specific), but only 6 of 13 of the partial-thickness tears (46%
sensitive, 97% specific). One full-thickness tear was falsely diagnosed. Another study has suggested
sensitivity for detection of tear size of 83 to 86% (lanotti, 2005). Ultrasound has advantages of being
able to move the arm actively or passively during the examination; it is less expensive; and it may be
available in most centers (Boykin et al., 2010). When conservative treatment failed, skilled physician’s
using ultrasound reportedly had high diagnostic accuracy identifying tendinopathy, calcifying
tendonitis, and partial- and full- thickness tears (Ottenheijm et al., 2010). SLAP lesions cannot be well
visualized using ultrasound (Hanchard et al., 2013). Impingement was felt to have been diagnosed in
27 of 34 cases (79% sensitive, 96% positive predictive value) (Read et al., 1998). A small study of
ultrasound the day before surgery for shoulder arthritis in 20 patients suggested that ultrasound was
accurate for evaluating hypertrophy of the bursa (93% sensitive, 83% specific), biceps tendon rupture
(70% sensitive, 100% specific), and rotator cuff tear (83% sensitive, 57% specific) (Alasaarela et al.,
1998). Ultrasound-guided MR arthrography was evaluated in an RCT with anterior versus posterior
approaches and found equal ratings of discomfort (Koivikko et al., 2008).

Ultrasound is not invasive, is of low to moderate cost, and has little risk of adverse effects. However,
high-quality evidence has consistently documented that US is less effective for the detection of partial-
thickness tears (Ardic et al., 2006, Wall et al., 2012, Roberts et al., 2001, Sipola et al., 2010, Naredo et
al., 1999). Thus, the indications for US are largely limited to the identification of full-thickness tears by
skilled operators. The main disadvantage is the high dependency on the physician’s/technician’s skills
(Boykin et al., 2010, Hanchard et al., 2013).

Evidence
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A comprehensive literature search was conducted using PubMed, Scopus, CINAHL, Cochrane Library,
and Google Scholar without date limits using the following terms: ultrasound, sonography,
sonographic; rotator cuff tendinopathy, rotator cuff tear, shoulder pain, rotator cuff injuries, shoulder
impingement syndrome, calcific tendinitis, subacromial bursitis, supraspinatus tendinitis; diagnosis,
diagnostic, sensitivity, specificity, positive predictive value, negative predictive value, predictive value
of tests, efficacy, efficiency. We found and reviewed 9675 articles in PubMed using Most Recent tab,
and we did a secondary search in PubMed using Best Match tab to find and review 12498 articles,
4297 in Scopus, 277 in CINAHL, 298 in Cochrane Library, 1260 260 in Google Scholar, and 24 from
other sourcest. We considered for inclusion 1 from PubMed, 1 from Scopus, 0 from CINAHL, O from
Cochrane Library, 1 from Google Scholar, and 24 from other sources. Of the 27 articles considered for
inclusion, 26 diagnostic studies and 1 systematic review met the inclusion criteria.

t The results for databases are sorted by relevancy based on customized search term algorithms.
Algorithms for each database determine relevancy. The first 100 articles are reviewed in each search,
and if relevant literature appears in the first 100 articles, we review an additional 100 articles. If
relevant articles appear in these additional 100 articles, we then review another 100. We continue
this pattern of review until we review a batch of 100 articles that contains no relevant literature. When
this happens then the remaining articles are not reviewed due to a lack of relevancy.

4.5.13. SINGLE PROTON EMISSION COMPUTED TOMOGRAPHY (SPECT)

Single-proton emission computed tomography (SPECT) is a 3-dimensional imaging technique that can
be used to help diagnose rotator cuff tendinopathies (193) (194) (195).

SPECT FOR SHOULDER DISORDERS

Not Recommended

SPECT is not recommended for the evaluation of patients with shoulder disorders, including rotator
cuff tendinopathies.

Strength of evidence Not Recommended, Insufficient Evidence ()

Level of confidence Low

Rationale

There is no quality evidence with patient-related outcomes that SPECT is helpful in improving care of
acute, subacute, or chronic shoulder pain compared with MRI, MRA or US. There are no quality studies
that PET adds diagnostic benefits for rotator cuff tendinopathies above that achieved by MRI, MRA,
US and/or arthroscopy, which are effective to highly effective, and thus SPECT is not recommended.

Evidence

A comprehensive literature search was conducted using PubMed, Scopus, CINAHL, Cochrane Library,
and Google Scholar without date limits using the following terms: Single Photon Emission Computed
Tomography, Tomography, Emission-Computed, Single-Photon, Positron Emission Tomography, PET
scan; rotator cuff tendinopathy, rotator cuff tear, shoulder pain, rotator cuff injuries, shoulder
impingement syndrome, calcific tendinitis, subacromial bursitis, supraspinatus tendinitis; diagnosis,
diagnostic, sensitivity, specificity, positive predictive value, negative predictive value, predictive value
of tests, efficacy, efficiency. We found and reviewed 27 articles in PubMed using Most Recent tab, and
we did a secondary search in PubMed using Best Match tab to find and review 30 articles, 456 in
Scopus, 9 in CINAHL, 0 in Cochrane Library, 58 in Google Scholar, and 0 from other sourcest. We
considered for inclusion 4 from PubMed, 2 from Scopus, 0 from CINAHL, O from Cochrane Library, O
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from Google Scholar, and 0 from other sources. Of the 6 articles considered for inclusion, 1 diagnostic
study and 0 systematic reviews met the inclusion criteria.

t The results for databases are sorted by relevancy based on customized search term algorithms.
Algorithms for each database determine relevancy. The first 100 articles are reviewed in each search,
and if relevant literature appears in the first 100 articles, we review an additional 100 articles. If
relevant articles appear in these additional 100 articles, we then review another 100. We continue
this pattern of review until we review a batch of 100 articles that contains no relevant literature. When
this happens then the remaining articles are not reviewed due to a lack of relevancy.

4.5.14. POSITRON EMISSION TOMOGRAPHY (PET)

Positron emission tomography (PET) is a method that can be used to identify issues with the rotator
cuff tears in the shoulder (196) (197) (198).

POSITRON EMISSION TOMOGRAPHY FOR DIAGNOSING ROTATOR CUFF TENDINOPATHIES

Not Recommended

PET is not recommended for evaluation of rotator cuff tendinopathies.
Strength of evidence Not Recommended, Insufficient Evidence (I)
Level of confidence Low

Rationale

There are no quality studies that PET adds diagnostic benefits for rotator cuff tendinopathies above
that achieved by MRI, MRA, US and/or arthroscopy, which are effective to highly effective, and thus
PET is not recommended.

Evidence

A comprehensive literature search was conducted using PubMed, Scopus, CINAHL, Cochrane Library,
and Google Scholar without date limits using the following terms: Positron Emission Tomography, PET
scan; rotator cuff tendinopathy, rotator cuff tear, shoulder pain, rotator cuff injuries, shoulder
impingement syndrome, calcific tendinitis, subacromial bursitis, supraspinatus tendinitis; diagnosis,
diagnostic, sensitivity, specificity, positive predictive value, negative predictive value, predictive value
of tests, efficacy, efficiency. We found and reviewed 23 articles in PubMed using Most Recent tab, and
we did a secondary search in PubMed using Best Match tab to find and review 26 articles, 399 in
Scopus, 8 in CINAHL, 0 in Cochrane Library, 25 in Google Scholar, and 0 from other sourcest. We
considered for inclusion 1 from PubMed, 2 from Scopus, 0 from CINAHL, O from Cochrane Library, 0
from Google Scholar, and 0 from other sources. Of the 3 articles considered for inclusion, 2 diagnostic
studies and 0 systematic reviews met the inclusion criteria.

t The results for databases are sorted by relevancy based on customized search term algorithms.
Algorithms for each database determine relevancy. The first 100 articles are reviewed in each search,
and if relevant literature appears in the first 100 articles, we review an additional 100 articles. If
relevant articles appear in these additional 100 articles, we then review another 100. We continue
this pattern of review until we review a batch of 100 articles that contains no relevant literature. When
this happens then the remaining articles are not reviewed due to a lack of relevancy.
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4.5.15. ARTHROGRAPHY

Arthrography involves the injection of contrast into the joint. It was modified in the 1970s to include
injection of air (“double contrast”) (131). Arthrography under fluoroscopy in isolation has now been
almost entirely replaced by other procedures, including MRI and MRA, primarily due to its low
sensitivity for full-thickness tears and essentially no sensitivity for partial thickness tears (199). Most
arthrograms including MR arthrogram and CT arthrogram are performed using fluoroscopy to localize
the joint and inject the contrast agent.

4.5.16. DIAGNOSTIC INJECTIONS

Diagnostic injections particularly of the subacromial space, glenohumeral joint and acromioclavicular
joint are sometimes performed. However, they are nearly always performed in combination with a
therapeutic intervention, such as a glucocorticosteroid injection. Injection with a therapeutic agent is
nearly always preferable due to less overall invasiveness with 1 injection rather than 2, as well as the
potential to assess the patient both immediately post-injection for diagnostic purposes as well as
longer term for therapeutic purposes (see Injections).

4.6. TREATMENT RECOMMENDATIONS
4.6.1. INITIAL CARE

Initial care of rotator cuff tendinopathies nearly always involves non-operative treatment during
which time it often becomes clearer whether a tear is present, and if so, how significant it is. Still,
there should be early consideration as to whether there is a full-thickness complete rotator cuff tear
> 1cm in younger patients, which then should result in earlier consideration of surgery as the
outcomes in those patients are believed to be better with surgery (see Surgical Considerations).

It is recommended to educate the patient regarding the generally good long-term prognosis, as well
as the need to continue use and ROM exercises to prevent potential adhesive capsulitis. For patients
with significant pain, over-the-counter (OTC) analgesics (NSAIDs, acetaminophen) and self-
applications of heat and ice are recommended. Slings and immobilizers are not recommended, and if
used, should be used with daily range of motion exercises and for only a brief course and weaned off
use by 3-5 days.

4.6.2. ACTIVITY MODIFICATION AND EXERCISE

Exercises are among the most important therapeutic options for the treatment and rehabilitation of
rotator cuff tendinopathies. While there are many ways to categorize and analyze exercise, this
guideline evaluates exercise in three broad groupings:

1. range-of-motion exercise,
2. strengthening, and
3. aerobic exercise.

Exercise programs typically include combinations of exercises and are prescribed as self-directed,
structured appointments with physical and/or occupational therapists, or often both. Subsequent
sections include reviews of spa therapy and balneotherapy.
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EXERCISE PRESCRIPTIONS FOR SHOULDER PAIN

Recommended

An exercise prescription is moderately recommended for treatment of acute, subacute, chronic, post-
operative shoulder pain. This prescription may either be for self-directed exercises (home program),
formal in-clinic, or both.

Strength of evidence Recommended, Evidence (C)

Level of confidence High

Indications

All patients with shoulder pain, including that due to rotator cuff tendinopathies appear to benefit
from an exercise prescription.

Benefits
Improvement in shoulder pain, improved cardiovascular fitness.
Harms

None reported in quality studies. Theoretical risk of myocardial infarction, angina and musculoskeletal
injury in a severely deconditioned patient.

Frequency/Dose/Duration

If a supervised program is felt to be needed, recommended frequency is 1 to 3 sessions a week for up
to 4 weeks as long as objective functional improvement and symptom reduction is occurring. Results
of the exercise prescription should be regularly monitored and failure to progressively improve is an
indication to either revisit the differential diagnosis and/or seek a second opinion/consultation,
particularly by the time approximately 6-12 therapy appointments is reached.

If self-directed, daily exercise is recommended. An exercise prescription should address specific
treatment goals and be time limited with transition to an independent exercise program (no longer
considered treatment). The purpose of supervised exercise therapy is symptom reduction, functional
improvement, and educating the patient so that he or she can independently manage the program.
Evaluation for an exercise prescription involves consideration of four critical components:

Stage of (theoretical) tissue healing (acute, subacute, chronic),

Severity of symptoms (mild, moderate, severe),

Degree and type of deconditioning (flexibility, strength, aerobic, muscular endurance), and
Psychosocial factors (e.g., medication dependence, fear-avoidance, secondary gain, mood
disorders).

Indications for Discontinuation

Recovery, attainment of a functional recovery, complete independence to discharge from a formal
program, non-compliance.

Rationale
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There are quality studies of the value of exercises; however, there are weaknesses in these studies
which limit the strength of the conclusions and the overall evidence base (see specific types of
exercise). One trial found a higher dose exercise program superior to a lower dose exercise program,
but was susceptible to a contact time bias (Osteras et al., 2010). Another trial found an activity-
oriented program was superior (Horst et al., 2017).

Regarding general exercise approach for shoulder pain and rotator cuff tendinopathy, range-of-
motion and aerobic exercises are recommended. Strengthening exercises are typically delayed to later
in the acute recovery stage or for subacute or chronic shoulder pain. Pain control modalities may be
needed as a complement to exercise. The recommended frequency is 1 to 3 sessions a week for up to
4 weeks as long as objective functional improvement and symptom reduction are occurring.

Evidence

A comprehensive literature search was conducted using PubMed, Scopus, CINAHL, Cochrane Library,
and Google Scholar without date limits using the following terms: General Exercise; rotator cuff
tendinopathy, rotator cuff tear, shoulder pain, rotator cuff injuries, shoulder impingement syndrome,
calcific tendinitis, subacromial bursitis, supraspinatus tendinitis; controlled clinical trial, controlled
trials, randomized controlled trial, randomized controlled trials, random allocation, random¥*,
randomized, randomization, randomly; systematic, systematic review, retrospective, prospective
studies. We found and reviewed 537 articles in PubMed, 4019 in Scopus, 7114 in CINAHL, 42 in
Cochrane Library, 2013 in Google Scholar, and 0 from other sourcest. We considered for inclusion 10
from PubMed, 0 from Scopus, 0 from CINAHL, 1 from Cochrane Library, 0 from Google Scholar, and 0
from other sources. Of the 12 articles considered for inclusion, 6 randomized trials and 4 systematic
reviews met the inclusion criteria.

t The results for databases are sorted by relevancy based on customized search term algorithms.
Algorithms for each database determine relevancy. The first 100 articles are reviewed in each search,
and if relevant literature appears in the first 100 articles, we review an additional 100 articles. If
relevant articles appear in these additional 100 articles, we then review another 100. We continue
this pattern of review until we review a batch of 100 articles that contains no relevant literature. When
this happens then the remaining articles are not reviewed due to a lack of relevancy.

AEROBIC EXERCISES FOR TREATMENT OF ROTATOR CUFF TENDINOPATHIES

Recommended

Aerobic exercises are recommended for the treatment of rotator cuff tendinopathies.

Strength of evidence Recommended, Insufficient Evidence (1)

Level of confidence Low

Indications

All patients with all stages of shoulder pain. However, those with significant cardiac disease or
significant potential for cardiovascular disease should be considered for evaluation prior to instituting
vigorous exercises, following the American College of Sports Medicine’s Guidelines for Exercise Testing

and Prescription, 9th ed. (Pescatello, 2014) with regards to health screening and risk stratification.

Benefits

64



Improved endurance and aerobic capacity. Potential for earlier improvement in range of motion due
to use of the arm/arm swing. Improved cardiovascular fitness, improved health status.

Harms

Negligible. None reported in quality studies. Theoretical risk of myocardial infarction and angina in a
severely deconditioned patient. Intolerance of weight bearing in severe lower extremity
osteoarthrosis. Other musculoskeletal disorders possible (e.g., plantar heel pain).

Frequency/Dose/Duration

There are no quality studies to address intensity. Prior studies for chronic low back pain patients that
may be applicable to shoulder pain patients include walking at least 4 times a week at 60% of predicted
maximum heart rate (220-age = maximum heart rate) is recommended (Chatzitheodorou D, 2007).
Benchmarks were 20 minutes during Week 1, 30 minutes during Week 2, and 45 minutes after that
point. Nearly all patients should be encouraged to maintain aerobic exercises on a long-term basis
additionally to maintain optimal health.

For post-operative patients, a graded but more reduced walking program is generally desired, often
using distance or time as minimum benchmarks — e.g., start with 10 to 50 feet depending largely on
severity of the operative procedure. Gradually increasing distance and duration of walking. A
reasonable eventual target after the operative recovery period is based on treatment of chronic
shoulder pain analogized from low back pain patients as noted above and is walking at least 4 times a
week at 60% of predicted maximum heart rate (Chatzitheodorou D, 2007).

Indications for Discontinuation

Transition to a self-directed program is advised for those who have recovered, do not require
supervision and/or have been discharged from care. Discontinuation is rarely indicated and may be
due to intolerance (rarely occurs), development of other disorders.

Rationale

There are no quality studies addressing the singular utility of aerobic exercises for the treatment of
any stage of rotator cuff tendinopathies patients. One moderate-quality RCT with subsequent
publications assessed a mixture of types of exercise that included aerobic exercise found a higher dose
program to be superior to a lower dose program for subacromial pain patients (Osteras, 2009, @steras
et al., 2008, Osteras et al., 2010).

Yet, many jobs have aerobic demands and thus debility can be harmful and delay return to work. As
well, progressive walking involves graded increased use of the shoulder and thus may have some
therapeutic value. Progressive aerobic exercises are thus recommended as part of a treatment
strategy (typically including range of motion exercises and then strengthening exercises) for the
treatment of for the treatment of patients with acute, subacute, chronic and post-operative shoulder
pain due to rotator cuff tendinopathies.

Evidence
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A comprehensive literature search was conducted using PubMed, Scopus, CINAHL, Cochrane Library,
and Google Scholar without date limits using the following terms: Aerobic Exercises; cardiovascular
exercises, rotator cuff tendinopathy, rotator cuff tear, shoulder pain, rotator cuff injuries, shoulder
impingement syndrome, calcific tendinitis, subacromial bursitis, supraspinatus tendinitis; controlled
clinical trial, controlled trials, randomized controlled trial, randomized controlled trials, random
allocation, random®*, randomized, randomization, randomly; systematic, systematic review,
retrospective, prospective studies. We found and reviewed 650 articles in PubMed, 4,373 in Scopus,
8 in CINAHL, 1 in Cochrane Library, 6 in Google Scholar, and 0 from other sourcest. We considered for
inclusion 0 from PubMed, 0 from Scopus, 1 from CINAHL, O from Cochrane Library, 2 from Google
Scholar, and 0 from other sources. Of the 3 articles considered for inclusion, 3 randomized trials and
0 systematic reviews met the inclusion criteria.

t The results for databases are sorted by relevancy based on customized search term algorithms.
Algorithms for each database determine relevancy. The first 100 articles are reviewed in each search,
and if relevant literature appears in the first 100 articles, we review an additional 100 articles. If
relevant articles appear in these additional 100 articles, we then review another 100. We continue
this pattern of review until we review a batch of 100 articles that contains no relevant literature. When
this happens then the remaining articles are not reviewed due to a lack of relevancy.

RANGE-OF-MOTION EXERCISE FOR TREATMENT OF ROTATOR CUFF TENDINOPATHIES
Recommended

Range-of-motion exercises are recommended for the treatment of rotator cuff tendinopathies.
Strength of evidence Recommended, Insufficient Evidence (1)

Level of confidence High

Indications

All patients with shoulder pain, including that due to rotator cuff tendinopathies appear to benefit
from an exercise prescription that includes range-of-motion exercises.

Benefits

Improvement in shoulder pain, range of motion and function.

Harms

May have worsened pain while performing the exercises.

Frequency/Dose/Duration

If a supervised program is felt to be needed, recommended frequency is 1 to 3 sessions a week for up
to 4 weeks as long as objective functional improvement and symptom reduction is occurring. Results
of the exercise prescription should be regularly monitored and failure to progressively improve is an

indication to either revisit the differential diagnosis and/or seek a second opinion/consultation,
particularly by the time approximately 6-12 therapy appointments is reached.

If self-directed, daily exercise is recommended. An exercise prescription should address specific
treatment goals and be time limited with transition to an independent exercise program (no longer
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considered treatment). The purpose of supervised exercise therapy is symptom reduction, functional
improvement, and educating the patient so that he or she can independently manage the program.
Evaluation for an exercise prescription involves consideration of four critical components:

e Stage of (theoretical) tissue healing (acute, subacute, chronic),

e Severity of symptoms (mild, moderate, severe),

e Degree and type of deconditioning (flexibility, strength, aerobic, muscular endurance), and

e Psychosocial factors (e.g., medication dependence, fear-avoidance, secondary gain, mood

disorders).

Individualized, supervised programs are generally needed for post-operative care and the length of
those prescriptions is typically longer than for non-operative patients. Therapy courses of up to 3
months in more severely affected patients are possible; nevertheless, progressive functional gain
should be documented to warrant further batches of appointments. Individualization should be based
on factors including age, pre-operative condition, immediate surgical results, contraindications, and
other medical conditions; advancement of the program also must be individualized based on progress.
Programs and protocols should be closely coordinated with the treating orthopedist, particularly as
variability in patients is wide — although workers’ compensation patients tend to be younger, in better
condition, and able to advance conditioning exercises more rapidly than the elderly. Duration is based
primarily on progress. Highly motivated patients may require only weekly sessions for advancement
of home exercise program components and may achieve comparable outcomes to a supervised
program (Roddey et al., 2002, Andersen et al., 1999). Others require more supervision, particularly if
there is significant pain with use.

Indications for Discontinuation

Recovery, attainment of a functional recovery, complete independence to discharge from a formal
program, non-compliance.

Rationale

There are six moderate-quality trials involving rotator cuff tendinopathy patients. The highest quality
study followed patients for more than 2 years and compared a traditional group (active-assisted ROM
on day of surgery, dynamic exercises for rotator cuff after 6 weeks, and strengthening after 8 weeks)
versus progressive group (active-assisted ROM and dynamic RC exercises day of surgery,
strengthening after 6 weeks) versus home exercise. Many outcome measures favored the progressive
exercise group. Two moderate-quality trials suggested that weekly supervised appointments to
advance a home-exercise program was equivalent to a traditional rehabilitation program (Roddey et
al., 2002, Andersen et al., 1999).

There is one moderate-quality trial suggesting no benefits of continuous passive motion (CPM) post-
operatively; however, this study appears underpowered (Raab et al., 1996) and thus there is no
recommendation. Another moderate-quality trial suggested this CPM device may have benefits
among patients living alone, concerns about adhesions or adhesive capsulitis, repeat rotator cuff
repairs, and repair of massive tears (Lastayo et al., 1998).

There are other regimens utilized in quality surgical trials that demonstrate good surgical outcomes,
yet there are considerable differences among the reported post-operative rehabilitation studies and
trials. These include active-assisted ROM 5 times daily and restoration of rotator cuff muscles and
scapular stabilizers after full flexibility is accomplished (Jackins, 2004); submaximal training begun 3
months after surgery (Rahme et al., 1998); active-assisted ROM immediately after surgery; and
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eccentric and concentric, isokinetic and manual strengthening at 6 to 12 weeks (Wilk et al., 1993). “No
prospective randomized studies have shown rehabilitation with graded exercises to be more effective
than other interventions after arthroscopic subacromial decompression. Neither has different
progression in workload intensity after this procedure" (Klintberg et al., 2008).

The highest quality surgical trial comparing detailed exercise with arthroscopic decompression for
impingement syndrome utilized a regimen of exercise, hot and cold applications, and soft tissue
treatments followed by active periscapular muscle training for strengthening the rotator cuff. There
were 19 total sessions until discharge to a home-exercise program (Haahr et al., 2005). A second trial
was not well described (Brox et al., 1993). Another trial included active and passive shoulder
mobilization and stabilizing muscle training (Rubenthaler et al., 2003). Exercise programs are not
invasive, have low potential for adverse effects, but generally involve at least moderate to high
aggregate costs. They are recommended, although individualization appears necessary and supervised
home-exercise programs may suffice for some patients.

Evidence

A comprehensive literature search was conducted using PubMed, Scopus, CINAHL, Cochrane Library,
and Google Scholar without date limits using the following terms: Range of Motion Exercises; rotator
cuff tendinopathy, rotator cuff tear, shoulder pain, rotator cuff injuries, shoulder impingement
syndrome, calcific tendinitis, subacromial bursitis, supraspinatus tendinitis; controlled clinical trial,
controlled trials, randomized controlled trial, randomized controlled trials, random allocation,
random*, randomized, randomization, randomly; systematic, systematic review, retrospective,
prospective studies. We found and reviewed 1,276 articles in PubMed, 5,368 in Scopus, 24,860 in
CINAHL, 4 in Cochrane Library, 30 in Google Scholar, and 1 from other sourcest. We considered for
inclusion 1 from PubMed, 4 from Scopus, O from CINAHL, O from Cochrane Library, 1 from Google
Scholar, and 1 from other sources. Of the 7 articles considered for inclusion, 5 randomized trials and
2 systematic reviews met the inclusion criteria.

t The results for databases are sorted by relevancy based on customized search term algorithms.
Algorithms for each database determine relevancy. The first 100 articles are reviewed in each search,
and if relevant literature appears in the first 100 articles, we review an additional 100 articles. If
relevant articles appear in these additional 100 articles, we then review another 100. We continue
this pattern of review until we review a batch of 100 articles that contains no relevant literature. When
this happens then the remaining articles are not reviewed due to a lack of relevancy.

STRENGTHENING EXERCISES FOR TREATMENT OF ROTATOR CUFF TENDINOPATHIES
Recommended

Strengthening exercises are recommended for the treatment of rotator cuff tendinopathies.
Strength of evidence Recommended, Evidence (C)

Level of confidence High

Indications

All patients with shoulder pain, including that due to rotator cuff tendinopathies appear to benefit
from an exercise prescription that includes strengthening exercises.

Benefits
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Improvement in shoulder pain, strength and function.
Harms

May have worsened pain while performing the exercises.
Frequency/Dose/Duration

If a supervised program is felt to be needed, recommended frequency is 1 to 3 sessions a week for up
to 4 weeks as long as objective functional improvement and symptom reduction is occurring. Results
of the exercise prescription should be regularly monitored and failure to progressively improve is an
indication to either revisit the differential diagnosis and/or seek a second opinion/consultation,
particularly by the time approximately 6-12 therapy appointments is reached.

If self-directed, daily exercise is recommended. An exercise prescription should address specific
treatment goals and be time limited with transition to an independent exercise program (no longer
considered treatment). The purpose of supervised exercise therapy is symptom reduction, functional
improvement, and educating the patient so that he or she can independently manage the program.
Evaluation for an exercise prescription involves consideration of four critical components:

Stage of (theoretical) tissue healing (acute, subacute, chronic),

Severity of symptoms (mild, moderate, severe),

Degree and type of deconditioning (flexibility, strength, aerobic, muscular endurance), and
Psychosocial factors (e.g., medication dependence, fear-avoidance, secondary gain, mood
disorders).

Indications for Discontinuation

Recovery, attainment of a functional recovery, complete independence to discharge from a formal
program, non-compliance.

Rationale

There are multiple moderate-quality RCTs, although they include varying combinations of exercises,
and reported evidence of efficacy of strengthening exercises (Holmgren et al., 2012, Maenhout et al.,
2013, Mulligan et al., 2016, Turgut et al., 2017). An eccentric exercise program was not found to be
superior (Dejaco et al., 2017). One trial suggested minimal differences between open-chain, closed-
chain and minimally loaded range of motion exercises (Heron et al., 2017).

Trials of therapy compared with arthroscopic repair for small- to medium-sized rotator cuff tears have
suggested surgery is superior as the tears tend to increase in size over time (Moosmayer et al., 2009,
Moosmayer et al., 2010, Kukkonen et al., 2015).

Strengthening exercises have quality evidence of efficacy and thought to be important for the
treatment and rehabilitation of acute, subacute, chronic and post-operative shoulder conditions
especially of the rotator cuff, and thus are recommended. Exercises are also an option for those with
small to medium-sized rotator cuff tears who opt for non-operative treatment.
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Evidence

A comprehensive literature search was conducted using PubMed, Scopus, CINAHL, Cochrane Library,
and Google Scholar without date limits using the following terms: Strengthening Exercises; rotator
cuff tendinopathy, rotator cuff tear, shoulder pain, rotator cuff injuries, shoulder impingement
syndrome, calcific tendinitis, subacromial bursitis, supraspinatus tendinitis; controlled clinical trial,
controlled trials, randomized controlled trial, randomized controlled trials, random allocation,
random*, randomized, randomization, randomly; systematic, systematic review, retrospective,
prospective studies. We found and reviewed 50 articles in PubMed, 282 in Scopus, 46 in CINAHL, 6 in
Cochrane Library, 336 in Google Scholar, and 5 from other sourcest. We considered for inclusion 10
from PubMed, 3 from Scopus, 1 from CINAHL, 1 from Cochrane Library, O from Google Scholar, and 5
from other sources. Of the 20 articles considered for inclusion, 12 randomized trials and 4 systematic
reviews met the inclusion criteria.

t The results for databases are sorted by relevancy based on customized search term algorithms.
Algorithms for each database determine relevancy. The first 100 articles are reviewed in each search,
and if relevant literature appears in the first 100 articles, we review an additional 100 articles. If
relevant articles appear in these additional 100 articles, we then review another 100. We continue
this pattern of review until we review a batch of 100 articles that contains no relevant literature. When
this happens then the remaining articles are not reviewed due to a lack of relevancy.

4.6.3. REHABILITATION PROGRAMS

Physical and occupational therapy are professional disciplines. Rehabilitation has been used as part of
a treatment plan for the treatment of rotator cuff tendinopathies (200) (201) (202) (82) (203) (204)
(205) (206) (207) in the form of a home exercise program delivered in 1 visit or supervised in-clinic
program over multiple weeks/months.

PHYSICAL AND/OR OCCUPATIONAL THERAPY FOR TREATMENT OF ROTATOR CUFF
TENDINOPATHIES

Recommended

Physical and occupational therapy are recommended for the treatment of rotator cuff tendinopathies,
particularly for institution and advancement of quality exercise programs. See separate
recommendations for each type of treatment and modality, including exercises, which critically have
varying degrees of efficacy and inefficacy.

Strength of evidence Recommended, Insufficient Evidence (1)

Level of confidence Moderate

Indications

Generally useful for all phases of treatment for rotator cuff tendinopathy, with the greatest benefits
being the need for institution of a quality exercise program, teaching home exercises and graded
advancement of the program.

Benefits

Earlier institution of an effective program and advancement of the program of exercise.

Harms
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Negligible, unless ineffective treatments are provided, which may then medicalize and prolong the
case.

Frequency/Dose/Duration

If a supervised program is felt to be needed, recommended frequency is 1 to 3 sessions a week for up
to 4 weeks as long as objective functional improvement and symptom reduction is occurring. Results
of the exercise prescription should be regularly monitored and failure to progressively improve is an
indication to either revisit the differential diagnosis and/or seek a second opinion/consultation,
particularly by the time approximately 6-12 therapy appointments is reached. If self-directed, daily
exercise is recommended (see Exercise recommendations).

Indications for Discontinuation
Functional recovery, independence in a home program, or non-compliance.
Rationale

There are quality studies of specific treatments commonly used by physical and/or occupational
therapists. Some of these have evidence of efficacy, and some have evidence of a lack of efficacy.
There is one trial suggesting no differences between a supervised and an unsupervised program
(Granviken et al., 2015). Please see individual treatment and/or modality recommendations.

There are limited studies addressing early vs. late physical therapy, and mostly assessing institution of
early compared with late range of motion after arthroscopic repair of rotator cuff tears (Gallagher,
2015, Kluczynski, 2016, Mazzocca et al., 2017). Those studies do not show evidence of benefit of early
range of motion. Regardless, studies of early vs. late institution of therapy are challenging to interpret,
especially as they are potentially confounded by spectrum bias (earlier resolving cases would naturally
be included in the early but not late groups) and thus typically precluding an evidence-based
recommendation when there are studies which appear supportive.

Evidence

A comprehensive literature search was conducted using PubMed, Scopus, CINAHL, Cochrane Library,
and Google Scholar without date limits using the following terms: Physical Therapy, Physical Therapy
Modalities; rotator cuff tendinopathy, rotator cuff tear, shoulder pain, rotator cuff injuries, shoulder
impingement syndrome, calcific tendinitis, subacromial bursitis, supraspinatus tendinitis; controlled
clinical trial, controlled trials, randomized controlled trial, randomized controlled trials, random
allocation, random®*, randomized, randomization, randomly; systematic, systematic review,
retrospective, prospective studies. We found and reviewed 1280 articles in PubMed, 1189 in Scopus,
389 in CINAHL, 426 in Cochrane Library, 1180 in Google Scholar, and 4 from other sourcest. We
considered for inclusion 1 from PubMed, 4 from Scopus, 4 from CINAHL, 2 from Cochrane Library, 2
from Google Scholar, and 4 from other sources. Of the 17 articles considered for inclusion, 12
randomized trials and 5 systematic reviews met the inclusion criteria.

t The results for databases are sorted by relevancy based on customized search term algorithms.
Algorithms for each database determine relevancy. The first 100 articles are reviewed in each search,
and if relevant literature appears in the first 100 articles, we review an additional 100 articles. If
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relevant articles appear in these additional 100 articles, we then review another 100. We continue
this pattern of review until we review a batch of 100 articles that contains no relevant literature. When
this happens then the remaining articles are not reviewed due to a lack of relevancy.

A comprehensive literature search was conducted using PubMed, Scopus, CINAHL, Cochrane Library,
and Google Scholar without date limits using the following terms: Early Versus Late Physical Therapy,
Early Versus Delayed Physical Therapy; rotator cuff tendinopathy, rotator cuff tear, shoulder pain,
rotator cuff injuries, shoulder impingement syndrome, calcific tendinitis, subacromial bursitis,
supraspinatus tendinitis; controlled clinical trial, controlled trials, randomized controlled trial,
randomized controlled trials, random allocation, random*, randomized, randomization, randomly;
systematic, systematic review, retrospective, prospective studies. We found and reviewed 9 articles
in PubMed, 3,915 in Scopus, 286 in CINAHL, 0 in Cochrane Library, 451 in Google Scholar, and 1 from
other sourcest. We considered for inclusion 1 from PubMed, 0 from Scopus, 2 from CINAHL, O from
Cochrane Library, 0 from Google Scholar, and 1 from other sources. Of the 3 articles considered for
inclusion, 2 randomized trials and 2 systematic reviews met the inclusion criteria.

t The results for databases are sorted by relevancy based on customized search term algorithms.
Algorithms for each database determine relevancy. The first 100 articles are reviewed in each search,
and if relevant literature appears in the first 100 articles, we review an additional 100 articles. If
relevant articles appear in these additional 100 articles, we then review another 100. We continue
this pattern of review until we review a batch of 100 articles that contains no relevant literature. When
this happens then the remaining articles are not reviewed due to a lack of relevancy.

EXERCISE OR REHABILITATION PROGRAMS FOR POST-OPERATIVE ROTATOR CUFF REPAIR
AND/OR SUBACROMIAL DECOMPRESSION

Recommended

A post-operative exercise or rehabilitation program is recommended for post-operative rotator cuff
repair.

Strength of evidence Recommended, Evidence (C)

Level of confidence High

Indications

All post-operative rotator cuff tendinopathy patients are candidates.

Benefits

Improved and earlier return of function

Harms

Negligible

Frequency/Dose/Duration

Programs need to be individualized (see below). Generally, begin with appointments 2 or 3 times

weekly and gradually taper as home exercises are instituted and the patient’s recovery advances.
Courses of up to 3 months in more severe cases may be needed, although most patients require 6 to
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8 weeks of supervised programs. Patients should be tracked and show ongoing objective
improvements to add additional batches of 6-8 appointments.

Programs need to be individualized based on factors including age, pre-operative condition,
immediate surgical results, contraindications, and other medical conditions; advancement of the
program also must be individualized based on progress. Programs and protocols should be closely
coordinated with the treating orthopedist, particularly as variability in patients is wide — although
workers’ compensation patients tend to be younger, in better condition, and able to advance
conditioning exercises more rapidly than the elderly. Duration is based primarily on progress. Highly
motivated patients may require only weekly sessions for advancement of home exercise program
components and may achieve comparable outcomes to a supervised program (Roddey et al., 2002,
Andersen et al., 1999). Others require more supervision, particularly if there is significant pain with
use.

Indications for Discontinuation

Recovery of function, achievement of goals, resolution of pain, patient satisfaction with recovery, lack
of ongoing incremental improvement, non-compliance.

Rationale

There are many moderate-quality trials involving patients with rotator cuff tendinopathy. The highest
quality study followed patients for more than 2 years and compared a traditional group (active-
assisted ROM on day of surgery, dynamic exercises for rotator cuff after 6 weeks, and strengthening
after 8 weeks) versus progressive group (active-assisted ROM and dynamic RC exercises day of
surgery, strengthening after 6 weeks) versus home exercise. Many outcome measures favored the
progressive exercise group. Two moderate-quality trials suggested that weekly supervised
appointments to advance a home-exercise program was equivalent to a traditional rehabilitation
program (Roddey et al., 2002, Andersen et al., 1999).

There is one moderate-quality trial suggesting no benefits of continuous passive motion (CPM) post-
operatively; however, this study appears underpowered (Raab et al., 1996) and thus there is no
recommendation. Another moderate-quality trial suggested this CPM device may have benefits
among patients living alone, concerns about adhesions or adhesive capsulitis, repeat rotator cuff
repairs, and repair of massive tears (Lastayo et al., 1998).

There are other regimens utilized in quality surgical trials that demonstrate good surgical outcomes,
yet there are considerable differences among the reported post-operative rehabilitation studies and
trials. These include active-assisted ROM 5 times daily and restoration of rotator cuff muscles and
scapular stabilizers after full flexibility is accomplished (Jackins, 2004); submaximal training begun 3
months after surgery (Rahme et al., 1998); active-assisted ROM immediately after surgery; and
eccentric and concentric, isokinetic and manual strengthening at 6 to 12 weeks (Wilk et al., 1993). “No
prospective randomized studies have shown rehabilitation with graded exercises to be more effective
than other interventions after arthroscopic subacromial decompression. Neither has different
progression in workload intensity after this procedure” (Klintberg et al., 2008).

The highest quality surgical trial comparing detailed exercise with arthroscopic decompression for
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impingement syndrome utilized a regimen of exercise, hot and cold applications, and soft tissue
treatments followed by active periscapular muscle training for strengthening the rotator cuff. There
were 19 total sessions until discharge to a home-exercise program (Haahr et al., 2005). A second trial
was not well described (Brox et al., 1993). Another trial included active and passive shoulder
mobilization and stabilizing muscle training (Rubenthaler et al., 2003). Exercise programs are not
invasive, have low potential for adverse effects, but generally involve at least moderate to high
aggregate costs. They are recommended, although individualization appears necessary and supervised
home-exercise programs may suffice for some patients.

Evidence

A comprehensive literature search was conducted using PubMed, Scopus, CINAHL, Cochrane Library,
and Google Scholar without date limits using the following terms: Post-Operative Exercise or
Rehabilitation Program; exercise therapy, rotator cuff tendinopathy, rotator cuff tear, shoulder pain,
rotator cuff injuries, shoulder impingement syndrome, calcific tendinitis, subacromial bursitis,
supraspinatus tendinitis; controlled clinical trial, controlled trials, randomized controlled trial,
randomized controlled trials, random allocation, random*, randomized, randomization, randomly;
systematic, systematic review, retrospective, prospective studies. We found and reviewed 231 articles
in PubMed, 80 in Scopus, 29224 in CINAHL, 56 in Cochrane Library, 239 in Google Scholar, and 12 from
other sourcest. We considered for inclusion 5 from PubMed, 4 from Scopus, 0 from CINAHL, 4 from
Cochrane Library, 0 from Google Scholar, and 12 from other sources. Of the 25 articles considered for
inclusion, 17 randomized trials and 8 systematic reviews met the inclusion criteria.

t The results for databases are sorted by relevancy based on customized search term algorithms.
Algorithms for each database determine relevancy. The first 100 articles are reviewed in each search,
and if relevant literature appears in the first 100 articles, we review an additional 100 articles. If
relevant articles appear in these additional 100 articles, we then review another 100. We continue
this pattern of review until we review a batch of 100 articles that contains no relevant literature. When
this happens then the remaining articles are not reviewed due to a lack of relevancy.

MIRROR THERAPY FOR SHOULDER PAIN AND ROTATOR CUFF TENDINOPATHIES

No Recommendation

There is no recommendation for mirror therapy for shoulder pain and rotator cuff tendinopathies.
Strength of evidence No Recommendation, Insufficient Evidence (1)
Level of confidence Low

Indications

None specified.

Rationale

There are no quality trials of mirror therapy for rotator cuff tendinopathies and shoulder pain. A case
series has suggested potential efficacy for patients with shoulder pain with reduced range of motion
(Louw et al., 2017). There also is evidence of efficacy for strokes and CRPS, and it has been used for
adhesive capsulitis. However, in the absence of supportive evidence, there is no recommendation for

rotator cuff tendinopathies.

Evidence
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A comprehensive literature search was conducted using PubMed, Scopus, CINAHL, Cochrane Library,
and Google Scholar without date limits using the following terms: Mirror Therapy; rotator cuff
tendinopathy, rotator cuff tear, shoulder pain, rotator cuff injuries, shoulder impingement syndrome,
calcific tendinitis, subacromial bursitis, supraspinatus tendinitis; controlled clinical trial, controlled
trials, randomized controlled trial, randomized controlled trials, random allocation, random*,
randomized, randomization, randomly; systematic, systematic review, retrospective, prospective
studies. We found and reviewed 3 articles in PubMed, 938 in Scopus, 4 in CINAHL, 3 in Cochrane
Library, 413 in Google Scholar, and 0 from other sourcest. Zero articles met the inclusion criteria.

t The results for databases are sorted by relevancy based on customized search term algorithms.
Algorithms for each database determine relevancy. The first 100 articles are reviewed in each search,
and if relevant literature appears in the first 100 articles, we review an additional 100 articles. If
relevant articles appear in these additional 100 articles, we then review another 100. We continue
this pattern of review until we review a batch of 100 articles that contains no relevant literature. When
this happens then the remaining articles are not reviewed due to a lack of relevancy.

4.6.4. ALLIED HEALTH INTERVENTIONS
4.6.4.1. BALNEOTHERAPY

Balneotherapy has been used to treat rotator cuff tendinopathies (208) (209) (210) (211) (212) (213)
(214).

BALNEOTHERAPY FOR ROTATOR CUFF TENDINOPATHIES

Not Recommended

Balneotherapy is not recommended for treatment of rotator cuff tendinopathies.
Strength of evidence Not Recommended, Insufficient Evidence (1)
Level of confidence Low

Rationale

There are no high-quality, sham-controlled studies of balneotherapy for treatment of rotator cuff
tendinopathies. Two RCTs compared balneotherapy added to multiple physiotherapy treatments
resulting in likely contact time biases and an inability to readily determine benefits of balneotherapy
(Tefner et al.,, 2015, Ko¢ et al.,, 2021). Another RCT compared with usual care in France and
components of care are unclear; as patients had chronic pain, whether the patients already had the
usual care is not clear, and is a potentially fatal study flaw (i.e., more of the same bias) (Chary-
Valckenaere et al., 2018). Balneotherapy or spa therapy is not invasive, has low adverse effects, is
costly, and is without clear evidence of efficacy, and because it relies on a theory of beneficial effects
of various salts without clear evidentiary support, is not recommended.

Evidence

A comprehensive literature search was conducted using PubMed, Scopus, CINAHL, Cochrane Library,
and Google Scholar without date limits using the following terms: Balneotherapy, Balneology; rotator
cuff tendinopathy, rotator cuff tear, shoulder pain, rotator cuff injuries, shoulder impingement
syndrome, calcific tendinitis, subacromial bursitis, supraspinatus tendinitis; controlled clinical trial,
controlled trials, randomized controlled trial, randomized controlled trials, random allocation,
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random*, randomized, randomization, randomly; systematic, systematic review, retrospective,
prospective studies. We found and reviewed 7 articles in PubMed, 315 in Scopus, 0 in CINAHL, 3 in
Cochrane Library, 6 in Google Scholar, and 0 from other sourcest. We considered for inclusion 2from
PubMed, 5 from Scopus, 0 from CINAHL, O from Cochrane Library, 0 from Google Scholar, and 0 from
other sources. Of the 7 articles considered for inclusion, 3 randomized trials and 0 systematic reviews
met the inclusion criteria.

t The results for databases are sorted by relevancy based on customized search term algorithms.
Algorithms for each database determine relevancy. The first 100 articles are reviewed in each search,
and if relevant literature appears in the first 100 articles, we review an additional 100 articles. If
relevant articles appear in these additional 100 articles, we then review another 100. We continue
this pattern of review until we review a batch of 100 articles that contains no relevant literature. When
this happens then the remaining articles are not reviewed due to a lack of relevancy.

A comprehensive literature search was conducted using PubMed, Scopus, CINAHL, Cochrane Library,
and Google Scholar without date limits using the following terms: Spa, Spa Therapy; rotator cuff
tendinopathy, rotator cuff tear, shoulder pain, rotator cuff injuries, shoulder impingement syndrome,
calcific tendinitis, subacromial bursitis, supraspinatus tendinitis; controlled clinical trial, controlled
trials, randomized controlled trial, randomized controlled trials, random allocation, random¥*,
randomized, randomization, randomly; systematic, systematic review, retrospective, prospective
studies. We found and reviewed 7 articles in PubMed, 347 in Scopus, 0 in CINAHL, 4 in Cochrane
Library, 51 in Google Scholar, and 0 from other sourcest. We considered for inclusion 2 from PubMed,
0 from Scopus, 0 from CINAHL, O from Cochrane Library, O from Google Scholar, and O from other
sources. Of the 2 articles considered for inclusion, 1 randomized trial and 0 systematic reviews met
the inclusion criteria.

t The results for databases are sorted by relevancy based on customized search term algorithms.
Algorithms for each database determine relevancy. The first 100 articles are reviewed in each search,
and if relevant literature appears in the first 100 articles, we review an additional 100 articles. If
relevant articles appear in these additional 100 articles, we then review another 100. We continue
this pattern of review until we review a batch of 100 articles that contains no relevant literature. When
this happens then the remaining articles are not reviewed due to a lack of relevancy.

4.6.4.2. MASSAGE

Massage is a commonly used treatment for chronic muscular pain administered by multiple health
care providers as well as family or friends. It is most typically used for treatment of spine and torso
pain (see Chronic Pain and Low Back Disorders guidelines). It has been utilized for treatment of
shoulder disorders, including myofascial pain (see Trigger Points and Myofascial Pain Syndrome).
Alternatively, deep friction massage (DFM), a manual treatment intended for tendon disorders,
purportedly has some evidence in a foreign language publication for the treatment of tendinopathy.
However, there is a lack of supportive English-language publications or isolated evaluation of DFM as
a treatment modality (214). Massage has been used to treat rotator cuff tendinopathies (215) (216)
(217).

MASSAGE FOR ACUTE, SUBACUTE, OR CHRONIC SHOULDER PAIN OR ROTATOR CUFF
TENDINOPATHIES

No Recommendation
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There is no recommendation for or against use of massage for rotator cuff tendinopathies.
Strength of evidence No Recommendation, Insufficient Evidence (I)
Level of confidence Low

Rationale

There is one quality trial of massage for shoulder disorders, but it evaluated a long list of diagnoses
including arthritis, precluding an assessment of benefits for treatment of specific shoulder pain or
rotator cuff tendinopathy patients (van den Dolder et al., 2003). Thus, there is no recommendation
for or against use of massage for treatment of shoulder tendinopathies. There are other indications
for massage therapy.

Evidence

A comprehensive literature search was conducted using PubMed, Scopus, CINAHL, Cochrane Library,
and Google Scholar without date limits using the following terms: massage; rotator cuff tendinopathy,
rotator cuff tear, shoulder pain, rotator cuff injuries, shoulder impingement syndrome, calcific
tendinitis, subacromial bursitis, supraspinatus tendinitis; controlled clinical trial, controlled trials,
randomized controlled trial, randomized controlled trials, random allocation, random*, randomized,
randomization, randomly; systematic, systematic review, retrospective, prospective studies. We
found and reviewed 37 articles in PubMed, 860 in Scopus, 48 in CINAHL, 38 in Cochrane Library, 239
in Google Scholar, and 1 from other sourcest. We considered for inclusion 0 from PubMed, 1 from
Scopus, 2 from CINAHL, 0 from Cochrane Library, 0 from Google Scholar, and 1 from other sources. Of
the 4 articles considered for inclusion, 1 randomized trial and 2 systematic reviews met the inclusion
criteria.

t The results for databases are sorted by relevancy based on customized search term algorithms.
Algorithms for each database determine relevancy. The first 100 articles are reviewed in each search,
and if relevant literature appears in the first 100 articles, we review an additional 100 articles. If
relevant articles appear in these additional 100 articles, we then review another 100. We continue
this pattern of review until we review a batch of 100 articles that contains no relevant literature. When
this happens then the remaining articles are not reviewed due to a lack of relevancy.

4.6.4.3. REFLEXOLOGY

Reflexology is a complementary or alternative treatment. It entails the physical act of applying
pressure to the feet and hands with specific thumb, finger and hand techniques without the use of oil
or lotion. Reflexology is based on a system of zones and reflex areas that reflect an image of the body
on the feet and hands with a premise that such work effects a physical change to the body. Reflexology
is an alternative medicine practice consisting of applications of pressure to specific points on the
hands, feet, and ears (218) (219) (220).

REFLEXOLOGY FOR ACUTE, SUBACUTE, OR CHRONIC SHOULDER PAIN OR ROTATOR CUFF
TENDINOPATHIES

Not Recommended
Reflexology is not recommended for treatment of shoulder pain including rotator cuff tendinopathies.

Strength of evidence Not Recommended, Insufficient Evidence (1)
Level of confidence High
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Rationale

There are no quality studies of reflexology. It also has not been shown to be efficacious for the
treatment of chronic LBP in a moderate-quality study (Poole et al., 2007). Other treatments have been
shown to be efficacious and a supportive mechanism for efficacy is inapparent; thus, it is not
recommended.

Evidence

A comprehensive literature search was conducted using PubMed, Scopus, CINAHL, Cochrane Library,
and Google Scholar without date limits using the following terms: Reflexology, Zone Therapy; rotator
cuff tendinopathy, rotator cuff tear, shoulder pain, rotator cuff injuries, shoulder impingement
syndrome, calcific tendinitis, subacromial bursitis, supraspinatus tendinitis; controlled clinical trial,
controlled trials, randomized controlled trial, randomized controlled trials, random allocation,
random*, randomized, randomization, randomly; systematic, systematic review, retrospective,
prospective studies. We found and reviewed 175 articles in PubMed, 25 in Scopus, 24 in CINAHL, 6 in
Cochrane Library, 474 in Google Scholar, and 0 from other sourcest. We considered for inclusion 0
from PubMed, 1 from Scopus, 0 from CINAHL, O from Cochrane Library, 2 from Google Scholar, and 0
from other sources. Zero articles met the inclusion criteria.

t The results for databases are sorted by relevancy based on customized search term algorithms.
Algorithms for each database determine relevancy. The first 100 articles are reviewed in each search,
and if relevant literature appears in the first 100 articles, we review an additional 100 articles. If
relevant articles appear in these additional 100 articles, we then review another 100. We continue
this pattern of review until we review a batch of 100 articles that contains no relevant literature. When
this happens then the remaining articles are not reviewed due to a lack of relevancy.

4.6.4.4. ACUPUNCTURE

Acupuncture has been primarily used to treat myofascial (221) and shoulder girdle pain (see Trigger
Points/Myofascial Pain). While it has also been used to treat rotator cuff tendinopathies (222) (222)
(223) (224) (225), a Cochrane review noted there were few trials of quality with “little can be
concluded” (226), while one systematic review recommends acupuncture as a conservative treatment
option (227). There are different techniques utilized, including acupuncture, superficial dry needling
and deep dry needling (228). Acupuncture is further discussed in the Low Back Disorders and Chronic
Pain Guideline. Acupuncture has been used to treat rotator cuff tendinopathies (229) (230) (231) (232)
(233) (234).

4.6.4.5. MANIPULATION, MOBILIZATION, AND MANUAL THERAPY

Manual therapy, manipulation, and mobilization to the shoulder girdle and spine have been used to
treat shoulder problems, mostly in patients with adhesive capsulitis, some with impingement
syndrome (1485) (1486), (1487) (1488) (1489) (1490) (1491) (1492) (1493) and general shoulder pain
(985). This has included thoracic spine thrust manipulation utilized for treatment of impingement
syndrome (1494) (984) (983). Manual therapy, manipulation, and mobilization have been used to treat
rotator cuff tendinopathies by using joint movements, soft tissue massage, and stretches (1495)
(1496) (1497) (1498) (1499) (1500) (1501) (1502) (1503) (1504) (1505) (1506) (1507) (1452) (1508)
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(1509) (1510) (1511) (1512) (1513) (1514) (1515) (1516) (1517) (1518) (241) (1519) (1520) (1521)
(1498) (1522) (1523) (1524) (1525) (1526) (1527) (1528) (1529) (1530) (1531) (1532).

MANIPULATION OF THE THORACIC SPINE FOR ACUTE, SUBACUTE, OR CHRONIC SHOULDER
PAIN OR ROTATOR CUFF TENDINOPATHIES

Not Recommended

Manipulation of the thoracic spine is not recommended for rotator cuff tendinopathies.
Strength of evidence Moderately Not Recommended, Evidence (B)
Level of confidence Moderate

Rationale

Sham-controlled evidence in the higher quality studies consistently suggests that neither thoracic
manipulation (Michener LA, 2015, Riley, 2015, Riley, 2015) nor cervical manipulation show evidence
of efficacy (Cook, 2014). Thus, manipulation targeting the neck or thoracic spine to treat rotator cuff
tendinopathies are not recommended. There are few studies of manipulation targeting the shoulder
joint (Winters et al., 1997, Winters et al., 1999, Bergman et al.,, 2004), and these studies have
considerable weaknesses that preclude an evidence-based recommendation. Thus, there is no
recommendation for manipulation targeting the shoulder joint.

Evidence

A comprehensive literature search was conducted using PubMed, Scopus, CINAHL, Cochrane Library,
and Google Scholar without date limits using the following terms: Manual Therapy, Manipulation, and
Mobilization; dynamic humeral centering, mulligan mobilization, rotator cuff tendinopathy, rotator
cuff tear, shoulder pain, rotator cuff injuries, shoulder impingement syndrome, calcific tendinitis,
subacromial bursitis, supraspinatus tendinitis; controlled clinical trial, controlled trials, randomized
controlled trial, randomized controlled trials, random allocation, random*, randomized,
randomization, randomly; systematic, systematic review, retrospective, prospective studies. We
found and reviewed 162 articles in PubMed, 5719 in Scopus, 196 in CINAHL, 267 in Cochrane Library,
1238 in Google Scholar, and 11 from other sourcest. We considered for inclusion 28 from PubMed, 3
from Scopus, 8 from CINAHL, O from Cochrane Library, 1 from Google Scholar, and 11 from other
sources. Of the 51 articles considered for inclusion, 10 randomized trials and 8 systematic reviews met
the inclusion criteria.

t The results for databases are sorted by relevancy based on customized search term algorithms.
Algorithms for each database determine relevancy. The first 100 articles are reviewed in each search,
and if relevant literature appears in the first 100 articles, we review an additional 100 articles. If
relevant articles appear in these additional 100 articles, we then review another 100. We continue
this pattern of review until we review a batch of 100 articles that contains no relevant literature. When
this happens then the remaining articles are not reviewed due to a lack of relevancy.

MANIPULATION OF THE CERVICAL SPINE FOR ACUTE, SUBACUTE, OR CHRONIC SHOULDER
PAIN OR ROTATOR CUFF TENDINOPATHIES

Not Recommended
Manipulation of the cervical spine is not recommended for rotator cuff tendinopathies.

Strength of evidence Not Recommended, Evidence (C)
Level of confidence Moderate
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Rationale

Sham-controlled evidence in the higher quality studies consistently suggests that neither thoracic
manipulation (Michener LA, 2015, Riley, 2015, Riley, 2015) nor cervical manipulation show evidence
of efficacy (Cook, 2014). Thus, manipulation targeting the neck or thoracic spine to treat rotator cuff
tendinopathies are not recommended. There are few studies of manipulation targeting the shoulder
joint (Winters et al., 1999, Winters et al., 1997, Bergman et al.,, 2004), and these studies have
considerable weaknesses that preclude an evidence-based recommendation. Thus, there is no
recommendation for manipulation targeting the shoulder joint.

Evidence

A comprehensive literature search was conducted using PubMed, Scopus, CINAHL, Cochrane Library,
and Google Scholar without date limits using the following terms: Manual Therapy, Manipulation, and
Mobilization; dynamic humeral centering, mulligan mobilization, rotator cuff tendinopathy, rotator
cuff tear, shoulder pain, rotator cuff injuries, shoulder impingement syndrome, calcific tendinitis,
subacromial bursitis, supraspinatus tendinitis; controlled clinical trial, controlled trials, randomized
controlled trial, randomized controlled trials, random allocation, random?¥*, randomized,
randomization, randomly; systematic, systematic review, retrospective, prospective studies. We
found and reviewed 162 articles in PubMed, 5719 in Scopus, 196 in CINAHL, 267 in Cochrane Library,
1238 in Google Scholar, and 11 from other sourcest. We considered for inclusion 28 from PubMed, 3
from Scopus, 8 from CINAHL, 0 from Cochrane Library, 1 from Google Scholar, and 11 from other
sources. Of the 51 articles considered for inclusion, 36 randomized trials and 8 systematic reviews met
the inclusion criteria.

t The results for databases are sorted by relevancy based on customized search term algorithms.
Algorithms for each database determine relevancy. The first 100 articles are reviewed in each search,
and if relevant literature appears in the first 100 articles, we review an additional 100 articles. If
relevant articles appear in these additional 100 articles, we then review another 100. We continue
this pattern of review until we review a batch of 100 articles that contains no relevant literature. When
this happens then the remaining articles are not reviewed due to a lack of relevancy.

MANIPULATION OF THE SHOULDER FOR ACUTE, SUBACUTE, OR CHRONIC SHOULDER PAIN
OR ROTATOR CUFF TENDINOPATHIES

No Recommendation

There is no recommendation for or against manipulation of the shoulder for treatment of acute,
subacute, or chronic rotator cuff tendinopathies.

Strength of evidence No Recommendation, Insufficient Evidence (I)

Level of confidence Low

Rationale

Sham-controlled evidence in the higher quality studies consistently suggests that neither thoracic
manipulation (Michener LA, 2015, Riley, 2015, Riley, 2015) nor cervical manipulation show evidence
of efficacy (Cook, 2014). Thus, manipulation targeting the neck or thoracic spine to treat rotator cuff
tendinopathies are not recommended. There are few studies of manipulation targeting the shoulder
joint (Winters et al., 1999, Winters et al., 1997, Bergman et al., 2004)[348, 349, 406], and these studies
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have considerable weaknesses that preclude an evidence-based recommendation. Thus, there is no
recommendation for manipulation targeting the shoulder joint.

Evidence

A comprehensive literature search was conducted using PubMed, Scopus, CINAHL, Cochrane Library,
and Google Scholar without date limits using the following terms: Manual Therapy, Manipulation, and
Mobilization; dynamic humeral centering, mulligan mobilization, rotator cuff tendinopathy, rotator
cuff tear, shoulder pain, rotator cuff injuries, shoulder impingement syndrome, calcific tendinitis,
subacromial bursitis, supraspinatus tendinitis; controlled clinical trial, controlled trials, randomized
controlled trial, randomized controlled trials, random allocation, random*, randomized,
randomization, randomly; systematic, systematic review, retrospective, prospective studies. We
found and reviewed 162 articles in PubMed, 5719 in Scopus, 196 in CINAHL, 267 in Cochrane Library,
1238 in Google Scholar, and 11 from other sourcest. We considered for inclusion 28 from PubMed, 3
from Scopus, 8 from CINAHL, 0 from Cochrane Library, 1 from Google Scholar, and 11 from other
sources. Of the 51 articles considered for inclusion, 36 randomized trials and 8 systematic reviews met
the inclusion criteria.

t The results for databases are sorted by relevancy based on customized search term algorithms.
Algorithms for each database determine relevancy. The first 100 articles are reviewed in each search,
and if relevant literature appears in the first 100 articles, we review an additional 100 articles. If
relevant articles appear in these additional 100 articles, we then review another 100. We continue
this pattern of review until we review a batch of 100 articles that contains no relevant literature. When
this happens then the remaining articles are not reviewed due to a lack of relevancy.

MANUAL THERAPY OR MOBILIZATION OF THE SHOULDER FOR ACUTE, SUBACUTE, OR
CHRONIC SHOULDER PAIN OR ROTATOR CUFF TENDINOPATHIES

No Recommendation

There is no recommendation for or against manual therapy or mobilization for treatment of acute,
subacute, or chronic rotator cuff tendinopathies.

Strength of evidence No Recommendation, Insufficient Evidence (1)

Level of confidence Low

Rationale

There are no quality sham-controlled trials of mobilization/manual therapy. As there is no evidence of
efficacy, there is no recommendation.

Evidence

A comprehensive literature search was conducted using PubMed, Scopus, CINAHL, Cochrane Library,
and Google Scholar without date limits using the following terms: Manual Therapy, Manipulation, and
Mobilization; dynamic humeral centering, mulligan mobilization, rotator cuff tendinopathy, rotator
cuff tear, shoulder pain, rotator cuff injuries, shoulder impingement syndrome, calcific tendinitis,
subacromial bursitis, supraspinatus tendinitis; controlled clinical trial, controlled trials, randomized
controlled trial, randomized controlled trials, random allocation, random?¥*, randomized,
randomization, randomly; systematic, systematic review, retrospective, prospective studies. We
found and reviewed 162 articles in PubMed, 5719 in Scopus, 196 in CINAHL, 267 in Cochrane Library,
1238 in Google Scholar, and 10 from other sourcest. We considered for inclusion 28 from PubMed, 3
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from Scopus, 8 from CINAHL, 0 from Cochrane Library, 1 from Google Scholar, and 10 from other
sources. Of the 50 articles considered for inclusion, 35 randomized trials and 8 systematic reviews met
the inclusion criteria.

t The results for databases are sorted by relevancy based on customized search term algorithms.
Algorithms for each database determine relevancy. The first 100 articles are reviewed in each search,
and if relevant literature appears in the first 100 articles, we review an additional 100 articles. If
relevant articles appear in these additional 100 articles, we then review another 100. We continue
this pattern of review until we review a batch of 100 articles that contains no relevant literature. When
this happens then the remaining articles are not reviewed due to a lack of relevancy.

MANUAL THERAPY OR MOBILIZATION OF THE THORACIC SPINE FOR ACUTE, SUBACUTE,
OR CHRONIC SHOULDER PAIN OR ROTATOR CUFF TENDINOPATHIES

Not Recommended

Manual therapy or mobilization of the cervical spine and/or thoracic spine to target rotator cuff
tendinopathies are not recommended.

Strength of evidence Not Recommended, Insufficient Evidence (I)

Level of confidence Low

Rationale

There are no quality sham-controlled trials of mobilization/manual therapy. One attempted sham-
controlled trial was of only 2 weeks duration and had no subsequent follow-up (Delgado-Gil, 2015).
Trials targeting the neck suggest lack of efficacy (Cook, 2014). Multiple trials of mobilization had many
co-interventions precluding assessment of efficacy (Satpute, 2015, Teys, 2013). Thus, there is no
quality evidence and there is no recommendation for mobilization/manual therapy of the shoulder.

As some evidence suggests inefficacy of neck mobilization for shoulder disorders and there is a lack of
plausibility, neck mobilization/manual therapy for rotator cuff tendinopathies is not recommended.

Evidence

A comprehensive literature search was conducted using PubMed, Scopus, CINAHL, Cochrane Library,
and Google Scholar without date limits using the following terms: Manual Therapy, Manipulation, and
Mobilization; dynamic humeral centering, mulligan mobilization, rotator cuff tendinopathy, rotator
cuff tear, shoulder pain, rotator cuff injuries, shoulder impingement syndrome, calcific tendinitis,
subacromial bursitis, supraspinatus tendinitis; controlled clinical trial, controlled trials, randomized
controlled trial, randomized controlled trials, random allocation, random?¥*, randomized,
randomization, randomly; systematic, systematic review, retrospective, prospective studies. We
found and reviewed 162 articles in PubMed, 5719 in Scopus, 196 in CINAHL, 267 in Cochrane Library,
1238 in Google Scholar, and 10 from other sourcest. We considered for inclusion 28 from PubMed, 3
from Scopus, 8 from CINAHL, 0 from Cochrane Library, 1 from Google Scholar, and 10 from other
sources. Of the 50 articles considered for inclusion, 35 randomized trials and 8 systematic reviews met
the inclusion criteria.

t The results for databases are sorted by relevancy based on customized search term algorithms.
Algorithms for each database determine relevancy. The first 100 articles are reviewed in each search,
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and if relevant literature appears in the first 100 articles, we review an additional 100 articles. If
relevant articles appear in these additional 100 articles, we then review another 100. We continue
this pattern of review until we review a batch of 100 articles that contains no relevant literature. When
this happens then the remaining articles are not reviewed due to a lack of relevancy.

MANUAL THERAPY OR MOBILIZATION OF THE CERVICAL SPINE FOR ACUTE, SUBACUTE, OR
CHRONIC SHOULDER PAIN OR ROTATOR CUFF TENDINOPATHIES

Not Recommended

Manual therapy or mobilization of the cervical spine to target rotator cuff tendinopathies is not
recommended.

Strength of evidence Not Recommended, Evidence (C)

Level of confidence Moderate

Rationale

There are no quality sham-controlled trials of mobilization/manual therapy. One attempted sham-
controlled trial was of only 2 weeks duration and had no subsequent follow-up (Delgado-Gil, 2015).
Trials targeting the neck suggest lack of efficacy (Cook, 2014). Multiple trials of mobilization had many
co-interventions precluding assessment of efficacy (Satpute, 2015, Teys, 2013). Thus, there is no
quality evidence and there is no recommendation for mobilization/manual therapy of the shoulder.

As some evidence suggests inefficacy of neck mobilization for shoulder disorders and there is a lack of
plausibility, neck mobilization/manual therapy for rotator cuff tendinopathies is not recommended.

Evidence

A comprehensive literature search was conducted using PubMed, Scopus, CINAHL, Cochrane Library,
and Google Scholar without date limits using the following terms: Manual Therapy, Manipulation, and
Mobilization; dynamic humeral centering, mulligan mobilization, rotator cuff tendinopathy, rotator
cuff tear, shoulder pain, rotator cuff injuries, shoulder impingement syndrome, calcific tendinitis,
subacromial bursitis, supraspinatus tendinitis; controlled clinical trial, controlled trials, randomized
controlled trial, randomized controlled trials, random allocation, random*, randomized,
randomization, randomly; systematic, systematic review, retrospective, prospective studies. We
found and reviewed 162 articles in PubMed, 5719 in Scopus, 196 in CINAHL, 267 in Cochrane Library,
1238 in Google Scholar, and 10 from other sourcest. We considered for inclusion 28 from PubMed, 3
from Scopus, 8 from CINAHL, O from Cochrane Library, 1 from Google Scholar, and 10 from other
sources. Of the 50 articles considered for inclusion, 35 randomized trials and 8 systematic reviews met
the inclusion criteria.

t The results for databases are sorted by relevancy based on customized search term algorithms.
Algorithms for each database determine relevancy. The first 100 articles are reviewed in each search,
and if relevant literature appears in the first 100 articles, we review an additional 100 articles. If
relevant articles appear in these additional 100 articles, we then review another 100. We continue
this pattern of review until we review a batch of 100 articles that contains no relevant literature. When
this happens then the remaining articles are not reviewed due to a lack of relevancy.

4.6.4.6. CONTINUOUS PASSIVE MOTION
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Continuous passive motion (CPM) has been used to treat rotator cuff tendinopathies (235) (236) (237)
(238) (239) (240) (241) (242) (243).

CONTINUOUS PASSIVE MOTION FOR ROTATOR CUFF TENDINOPATHY AFTER ROTATOR
CUFF REPAIR

Recommended

Continuous passive motion is recommended for the treatment of rotator cuff tendinopathy after
rotator cuff repair.

Strength of evidence Recommended, Insufficient Evidence (1)

Level of confidence Low

Indications

Post-operative rehabilitation, typically for not longer than approximately 2-4 weeks during which time
ROM exercises are instituted and advanced.

Benefits

Improved and earlier range of motion, theoretically reduced risk of adhesive capsulitis.

Harms

Reliance on an appliance rather than functional exercise, which may delay recovery
Frequency/Dose/Duration

2 hours/day was used in the one trial suggesting efficacy (Garofalo et al., 2010).

Indications for Discontinuation

Recovery, non-compliance, intolerance

Rationale

One trial found CPM was associated with early benefits in ROM and pain relief, although there were
no long term benefits (Garofalo et al., 2010). One trial found CPM was not associated with better
outcomes, rather better outcomes were associated with active rehabilitation (Lee et al., 2012). CPM
has conflicting and sparse evidence regarding efficacy, is often used to help assure some ROM is
performed and thus is recommended; however, institution of active exercises appears beneficial and
is recommended to be emphasized.

Evidence

A comprehensive literature search was conducted using PubMed, Scopus, CINAHL, Cochrane Library,
and Google Scholar without date limits using the following terms: Continuous Passive Motion; rotator
cuff tendinopathy, rotator cuff tear, shoulder pain, rotator cuff injuries, shoulder impingement
syndrome, calcific tendinitis, subacromial bursitis, supraspinatus tendinitis; controlled clinical trial,
controlled trials, randomized controlled trial, randomized controlled trials, random allocation,

random*, randomized, randomization, randomly; systematic, systematic review, retrospective,
prospective studies. We found and reviewed 115 articles in PubMed, 1462 in Scopus, 14 in CINAHL,

84



32 in Cochrane Library, 601 in Google Scholar, and 2 from other sourcest. We considered for inclusion
5 from PubMed, O from Scopus, 0 from CINAHL, 1 from Cochrane Library, 2 from Google Scholar, and
2 from other sources. Of the 10 articles considered for inclusion, 4 randomized trials and 4 systematic
reviews met the inclusion criteria.

t The results for databases are sorted by relevancy based on customized search term algorithms.
Algorithms for each database determine relevancy. The first 100 articles are reviewed in each search,
and if relevant literature appears in the first 100 articles, we review an additional 100 articles. If
relevant articles appear in these additional 100 articles, we then review another 100. We continue
this pattern of review until we review a batch of 100 articles that contains no relevant literature. When
this happens then the remaining articles are not reviewed due to a lack of relevancy.

4.6.5. HOT AND COLD THERAPIES
4.6.5.1. CRYOTHERAPY

Cold and heat may have actual therapeutic benefits to modify the disease processes (e.g., cold to
allegedly reduce acute inflammation and swelling, and heat to speed healing through increased blood
supply) (244) (245). However, others propose that these various modalities are distractants that
apparently do not materially alter the clinical course (246). Still others postulate that the distractants
allow increased activity levels. Thus, even though distractants might not directly modify the disease
processes, this theory supports using these modalities through indirect mechanism(s) of action (247).
Many patients with pain report a temporary soothing effect from the application of heat or the use of
ice packs in the home setting.

Cryotherapy is used to treat rotator cuff tendinopathies (248) (249) (250) (251) (252) (253) (254). Cold
or cryotherapies involve applications of cold or cooling devices to the skin. They have been used for
treatment of non-operative pain and post-operative pain (255).

HOME USE OF CRYOTHERAPIES FOR ACUTE, SUBACUTE, CHRONIC, OR PERI-OPERATIVE
SHOULDER PAIN AND ROTATOR CUFF TENDINOPATHIES

Recommended

Cryotherapies are recommended for home use for the temporary relief of acute, subacute, chronic,
or peri-operative shoulder pain or rotator cuff tendinopathies.

Strength of evidence Recommended, Insufficient Evidence (1)

Level of confidence Low

Indications

Acute, subacute, chronic, or peri-operative shoulder pain or rotator cuff tendinopathies.

Benefits

Potential modest reduction in shoulder pain. Self-efficacy, although relying on a passive modality.
Harms

Cold injuries. Time may be devoted to passive modality instead of active exercises.

Frequency/Dose/Duration
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Applications may be periodic or continuous. Applications should be home-based as there is no
evidence for superiority of provider-based heat treatments. Primary emphasis should generally be on
functional restoration program elements, rather than on passive treatments in patients with chronic
pain. Education regarding home cryotherapy application should be part of the treatment plan if heat
has been effective for reducing pain. Self-applications 15-20 minutes, 3-5 times/day is a typical
regimen. There are no quality trials to address frequencies.

Indications for Discontinuation
Non-tolerance, including exacerbation of shoulder pain.
Rationale

One comparative trial found equivalent results for either cryotherapy or a therapist-applied shoulder
glide (Srivastava et al., 2018). Another comparative trial found no differences between gradual loading
of isometric lateral rotation and abduction exercise program and cryotherapy (Dupuis et al., 2018). A
low-quality trial found cryotherapy improved pain and range of motion (Parle et al., 2017). There is
one moderate-quality trial for post-operative treatment; however, there were no clinical results
(Osbahr et al., 2002). Education regarding home cryotherapy application may be part of the treatment
if cold is effective in reducing pain. Self applications of cryotherapies using towels or reusable devices
are non-invasive, minimal cost, and without complications. Other forms of cryotherapy, including
trademarked devices have no evidence of superiority and can be considerably more expensive,
including chemicals or cryotherapeutic applications in clinical settings and are not recommended.

Evidence

A comprehensive literature search was conducted using PubMed, Scopus, CINAHL, Cochrane Library,
and Google Scholar without date limits using the following terms: Cryotherapy; ice, cold temperature,
rotator cuff tendinopathy, rotator cuff tear, shoulder pain, rotator cuff injuries, shoulder impingement
syndrome, calcific tendinitis, subacromial bursitis, supraspinatus tendinitis; controlled clinical trial,
controlled trials, randomized controlled trial, randomized controlled trials, random allocation,
random*, randomized, randomization, randomly; systematic, systematic review, retrospective,
prospective studies. We found and reviewed 10 articles in PubMed, 264 in Scopus, 28,840 in CINAHL,
15 in Cochrane Library, 2,756 in Google Scholar, and 2 from other sourcest. We considered for
inclusion 2 from PubMed, 4 from Scopus, 0 from CINAHL, O from Cochrane Library, 0 from Google
Scholar, and 2 from other sources. Of the 8 articles considered for inclusion, 6 randomized trials and
1 systematic review met the inclusion criteria.

t The results for databases are sorted by relevancy based on customized search term algorithms.
Algorithms for each database determine relevancy. The first 100 articles are reviewed in each search,
and if relevant literature appears in the first 100 articles, we review an additional 100 articles. If
relevant articles appear in these additional 100 articles, we then review another 100. We continue
this pattern of review until we review a batch of 100 articles that contains no relevant literature. When
this happens then the remaining articles are not reviewed due to a lack of relevancy.

4.6.5.2. HEAT THERAPY

Many forms of heat therapy have been used to treat musculoskeletal pain including hot packs, moist
hot packs, sauna, warm baths, infrared, diathermy, and ultrasound. The depth of penetration of some

86



heating agents is minimal since transmission is via conduction or convection, but other modalities
have deeper penetration (256). A particular methodological problem with most studies of heat
therapy is that despite occasional attempts at, and claims of successful blinding, it is essentially
impossible to blind the patient from these interventions as they produce noticeable, perceptible tissue
warming. Not surprisingly, some of these heat-related modalities have been shown to reduce pain
ratings more than placebo for low back pain patients (see Low Back Disorders). It is less clear whether
there are meaningful, long-term benefits. Heat therapies are passive treatments. In chronic pain
settings, use of heat should be minimized to self-treatments of flare-ups with primary emphasis on
functional restoration elements (e.g., exercises).

HEAT THERAPY FOR ACUTE, SUBACUTE, OR CHRONIC SHOULDER PAIN AND ROTATOR
CUFF TENDINOPATHIES

Recommended

Self-application of low-tech heat therapy is recommended for acute, subacute, chronic or post-
operative shoulder pain.

Strength of evidence Recommended, Insufficient Evidence (1)

Level of confidence Low

Indications

Acute, subacute, chronic, or post-operative shoulder pain or rotator cuff tendinopathies.

Benefits

Potential modest reduction in shoulder pain. Self-efficacy, although relying on a passive modality.
Harms

Heat injuries. Time may be devoted to passive modality instead of active exercises.
Frequency/Dose/Duration

Applications may be periodic or continuous. Applications should be home-based as there is no
evidence for superiority of provider-based heat treatments. Primary emphasis should generally be on
functional restoration program elements, rather than on passive treatments in patients with chronic
pain. Education regarding home heat application should be part of the treatment plan if heat has been
effective for reducing pain. Self-applications 15-20 minutes, 3-5 times/day is a typical regimen. There
are no quality trials to address frequencies.

Indications for Discontinuation

Intolerance, increased pain, development of a burn, other adverse event.

Rationale

There is no quality evidence using typical self-applied forms of heat therapy. Self applications of heat
using towels or reusable devices are non-invasive, minimal cost and without complications. Heat is
not commonly used in acute situations (first few days); however, evidence suggests heat is effective

for acute LBP (see Low Back Disorders). Thus, efficacy for acute pain is unclear. Other forms of heat
can be considerably more expensive, including chemical applications in clinical settings and are not
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recommended. There is one moderate quality study suggesting hyperthermia is superior to ultrasound
for patients with supraspinatus tendinopathies in athletes, although that did not involve self-
application of heat (Giombini et al., 2006).

Evidence

A comprehensive literature search was conducted using PubMed, Scopus, CINAHL, Cochrane Library,
and Google Scholar without date limits using the following terms: heat therapy; rotator cuff
tendinopathy, rotator cuff tear, shoulder pain, rotator cuff injuries, shoulder impingement syndrome,
calcific tendinitis, subacromial bursitis, supraspinatus tendinitis; controlled clinical trial, controlled
trials, randomized controlled trial, randomized controlled trials, random allocation, random*,
randomized, randomization, randomly; systematic, systematic review, retrospective, prospective
studies. We found and reviewed 84 articles in PubMed, 433 in Scopus, 22 in CINAHL, 4 in Cochrane
Library, 546 in Google Scholar, and 2 from other sourcest. We considered for inclusion 0 from
PubMed, 0 from Scopus, 0 from CINAHL, O from Cochrane Library, 0 from Google Scholar, and 2 from
other sources. Of the 2 article considered for inclusion, 2 randomized trial and 0 systematic reviews
met the inclusion criteria.

t The results for databases are sorted by relevancy based on customized search term algorithms.
Algorithms for each database determine relevancy. The first 100 articles are reviewed in each search,
and if relevant literature appears in the first 100 articles, we review an additional 100 articles. If
relevant articles appear in these additional 100 articles, we then review another 100. We continue
this pattern of review until we review a batch of 100 articles that contains no relevant literature. When
this happens then the remaining articles are not reviewed due to a lack of relevancy.

4.6.5.3. DIATHERMY AND INFRARED THERAPY

There are many commercial modalities used to deliver heat; these generally differ on how deeply the
heat is felt. None of these modalities other than ultrasound have demonstrated major efficacy for any
disorder, however, there have been limited uses for treatment of specific disorder with a specific
intervention (see Hand, Wrist, and Forearm Disorders, Elbow Disorders, Low Back Disorders, and
Chronic Pain Guideline). Diathermy and infrared therapy have been used to treat rotator cuff
tendinopathies (257) (258) (259) (260) (261).

DIATHERMY FOR ACUTE, SUBACUTE, OR CHRONIC SHOULDER PAIN OR ROTATOR CUFF
TENDINOPATHIES

No Recommendation

There is no recommendation for or against the use of diathermy for the treatment of acute, subacute,
or chronic shoulder pain or rotator cuff tendinopathies.

Strength of evidence No Recommendation, Insufficient Evidence (1)

Level of confidence Low

Rationale

One RCT found a lack of efficacy of microwave diathermy compared with placebo (Akyol et al., 2012).
Another RCT suggested efficacy of short-wave diathermy (Yilmaz Kaysin et al., 2018). While they are
not invasive and have low complication rates, diathermy and infrared therapy are moderate to high
cost depending on the number of treatments. With conflicting evidence of efficacy, there is no
recommendation for or against their use to treat shoulder pain.
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Evidence

A comprehensive literature search was conducted using PubMed, Scopus, CINAHL, Cochrane Library,
and Google Scholar without date limits using the following terms: Diathermy and Infrared Therapy;
hyperthermia, heat, microwave, tecar therapy, rotator cuff tendinopathy, rotator cuff tear, shoulder
pain, rotator cuff injuries, shoulder impingement syndrome, calcific tendinitis, subacromial bursitis,
supraspinatus tendinitis; controlled clinical trial, controlled trials, randomized controlled trial,
randomized controlled trials, random allocation, random*, randomized, randomization, randomly;
systematic, systematic review, retrospective, prospective studies. We found and reviewed 158 articles
in PubMed, 607 in Scopus, 29 in CINAHL, 41 in Cochrane Library, 60 in Google Scholar, and 1 from
other sourcest. We considered for inclusion 3 from PubMed, 1 from Scopus, 0 from CINAHL, 1 from
Cochrane Library, O from Google Scholar, and 1 from other sources. Of the 6 articles considered for
inclusion, 4 randomized trials and 1 systematic reviews met the inclusion criteria.

t The results for databases are sorted by relevancy based on customized search term algorithms.
Algorithms for each database determine relevancy. The first 100 articles are reviewed in each search,
and if relevant literature appears in the first 100 articles, we review an additional 100 articles. If
relevant articles appear in these additional 100 articles, we then review another 100. We continue
this pattern of review until we review a batch of 100 articles that contains no relevant literature. When
this happens then the remaining articles are not reviewed due to a lack of relevancy.

INFRARED THERAPY FOR ACUTE, SUBACUTE, OR CHRONIC SHOULDER PAIN OR ROTATOR
CUFF TENDINOPATHIES

No Recommendation

There is no recommendation for or against the use of infrared therapy for the treatment of acute,
subacute, or chronic shoulder pain or rotator cuff tendinopathies.

Strength of evidence No Recommendation, Insufficient Evidence (1)

Level of confidence Low

Rationale

One RCT found a lack of efficacy of microwave diathermy compared with placebo (Akyol et al., 2012).
Another RCT suggested efficacy of short-wave diathermy (Yilmaz Kaysin et al., 2018). While they are
not invasive and have low complication rates, diathermy and infrared therapy are moderate to high
cost depending on the number of treatments. With conflicting evidence of efficacy, there is no
recommendation for or against their use to treat shoulder pain.

Evidence

A comprehensive literature search was conducted using PubMed, Scopus, CINAHL, Cochrane Library,
and Google Scholar without date limits using the following terms: Diathermy and Infrared Therapy;
hyperthermia, heat, microwave, tecar therapy, rotator cuff tendinopathy, rotator cuff tear, shoulder
pain, rotator cuff injuries, shoulder impingement syndrome, calcific tendinitis, subacromial bursitis,
supraspinatus tendinitis; controlled clinical trial, controlled trials, randomized controlled trial,
randomized controlled trials, random allocation, random*, randomized, randomization, randomly;
systematic, systematic review, retrospective, prospective studies. We found and reviewed 158 articles
in PubMed, 607 in Scopus, 29 in CINAHL, 41 in Cochrane Library, 60 in Google Scholar, and 1 from
other sourcest. We considered for inclusion 3 from PubMed, 1 from Scopus, 0 from CINAHL, 1 from

89



Cochrane Library, 0 from Google Scholar, and 1 from other sources. Of the 6 articles considered for
inclusion, 4 randomized trials and 1 systematic reviews met the inclusion criteria.

t The results for databases are sorted by relevancy based on customized search term algorithms.
Algorithms for each database determine relevancy. The first 100 articles are reviewed in each search,
and if relevant literature appears in the first 100 articles, we review an additional 100 articles. If
relevant articles appear in these additional 100 articles, we then review another 100. We continue
this pattern of review until we review a batch of 100 articles that contains no relevant literature. When
this happens then the remaining articles are not reviewed due to a lack of relevancy.

4.6.5.4. ULTRASOUND

Ultrasound has been used for treatment of rotator cuff tendinitis and calcific tendinitis (262) (263)
(264) (265) (266) (267) (268) (269) (270) (271) (272) (273) (274) (275) (276) (277) (278) (279) (280)
(281). Ultrasound has also been used to guide needling (see separate recommendation on ultrasound-
guided needling).

ULTRASOUND FOR ACUTE, SUBACUTE, OR CHRONIC SHOULDER PAIN OR ROTATOR CUFF
TENDINOPATHIES

Not Recommended

Ultrasound is not recommended for the treatment of acute, subacute, or chronic shoulder pain or
rotator cuff tendinopathies.

Strength of evidence Moderately Not Recommended, Evidence (B)

Level of confidence Moderate

Rationale

The largest, highest quality blinded sham-controlled study of shoulder soft tissue disorders found a
lack of efficacy of ultrasound vs. sham (van der Heijden et al., 1997). Most of the other trials found no
benefits compared to sham or other active treatments (Johansson et al., 2005). One moderate-quality
trial found efficacy for treatment of patients with calcific tendinitis (Ebenbichler et al., 1999). Another
moderate-quality trial with a much smaller sample size that combined ultrasound with acetic acid
iontophoresis found a lack of efficacy (Perron et al., 1997). Ultrasound is not invasive, has low adverse
effects, but is moderate to high cost depending on the number of treatments. It is recommended for
treatment of calcific tendinitis as the highest quality, largest sample sized-study documents efficacy.
However, it is not recommended for shoulder pain to include tendinopathies other than calcific
tendinitis, as there is not clear documentation of efficacy for other than patients with calcific
tendinitis. As there is no evidence for efficacy of ultrasound for non-calcific tendinitis shoulder pain,
home units are also not recommended.

Evidence

A comprehensive literature search was conducted using PubMed, Scopus, CINAHL, Cochrane Library,
and Google Scholar without date limits using the following terms: Ultrasound; rotator cuff
tendinopathy, rotator cuff tear, shoulder pain, rotator cuff injuries, shoulder impingement syndrome,
calcific tendinitis, subacromial bursitis, supraspinatus tendinitis; controlled clinical trial, controlled
trials, randomized controlled trial, randomized controlled trials, random allocation, random¥*,
randomized, randomization, randomly; systematic, systematic review, retrospective, prospective
studies. We found and reviewed 423 articles in PubMed, 4207 in Scopus, 143 in CINAHL, 88 in
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Cochrane Library, 1200 in Google Scholar, and 7 from other sourcest. We considered for inclusion 4
from PubMed, 4 from Scopus, 2 from CINAHL, 2 from Cochrane Library, 1 from Google Scholar, and 7
from other sources. Of the 20 articles considered for inclusion, 7 randomized trials and 6 systematic
reviews met the inclusion criteria.

t The results for databases are sorted by relevancy based on customized search term algorithms.
Algorithms for each database determine relevancy. The first 100 articles are reviewed in each search,
and if relevant literature appears in the first 100 articles, we review an additional 100 articles. If
relevant articles appear in these additional 100 articles, we then review another 100. We continue
this pattern of review until we review a batch of 100 articles that contains no relevant literature. When
this happens then the remaining articles are not reviewed due to a lack of relevancy.

ULTRASOUND FOR CALCIFIC TENDINITIS

Recommended

Ultrasound is recommended for the treatment of calcific tendinitis.
Strength of evidence Recommended, Evidence (C)
Level of confidence Low

Indications

Symptomatic calcific rotator cuff tendinitis.
Benefits

Improved pain control

Harms

Negligible

Frequency/Dose/Duration

Ultrasound (0.89MHz, 2.5W/cm2) up to 24, 15-minute sessions, daily for 5 weeks, then 3 a week for 3
weeks (Ebenbichler et al., 1999).

Indications for Discontinuation

Intolerance, adverse effect or resolution of pain.

Rationale

One moderate-quality trial found efficacy for treatment of patients with calcific tendinitis (Ebenbichler
et al., 1999), although a 10-year outcomes study found comparable rates of resolution of the calcium
deposits (Pieber, 2018). Another RCT also suggested efficacy (Shomoto, 2002). Ultrasound is not
invasive, has low adverse effects, but is moderate to high cost depending on the number of
treatments. It is recommended for treatment of calcific tendinitis as the highest quality, largest sample
sized-study documents efficacy. As there is evidence of efficacy, but not for home units, there is no

recommendation for or against use of home ultrasound units.

Evidence
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A comprehensive literature search was conducted using PubMed, Scopus, CINAHL, Cochrane Library,
and Google Scholar without date limits using the following terms: ultrasound, ultrasonography;
rotator cuff tendinopathy, rotator cuff tear, shoulder pain, rotator cuff injuries, shoulder impingement
syndrome, calcific tendinitis, subacromial bursitis, supraspinatus tendinitis; controlled clinical trial,
controlled trials, randomized controlled trial, randomized controlled trials, random allocation,
random*, randomized, randomization, randomly; systematic, systematic review, retrospective,
prospective studies. We found and reviewed 423 articles in PubMed, 4207 in Scopus, 143 in CINAHL,
88 in Cochrane Library, 1200 in Google Scholar, and 7 from other sourcest. We considered for
inclusion 4 from PubMed, 4 from Scopus, 2 from CINAHL, 2 from Cochrane Library, 1 from Google
Scholar, and 7 from other sources. Of the 20 articles considered for inclusion, 3 randomized trials and
6 systematic reviews met the inclusion criteria.

T The results for databases are sorted by relevancy based on customized search term algorithms.
Algorithms for each database determine relevancy. The first 100 articles are reviewed in each search,
and if relevant literature appears in the first 100 articles, we review an additional 100 articles. If
relevant articles appear in these additional 100 articles, we then review another 100. We continue
this pattern of review until we review a batch of 100 articles that contains no relevant literature. When
this happens then the remaining articles are not reviewed due to a lack of relevancy.

4.6.5.5. LOW-LEVEL LASER THERAPY

Low-level laser treatment (LLLT) usually involves laser energy that does not induce significant heating.
It is theorized that the mechanism of action is through photoactivation of the oxidative chain and has
been used for treatment of rotator cuff tendinopathies (264) (282) (283) (284) (285) (286) (287) (288)
(289) (290) (291) (292) (293) (294) (295) (296) (297).

LOW-LEVEL LASER THERAPY FOR ACUTE, SUBACUTE OR CHRONIC SHOULDER PAIN OR
ROTATOR CUFF TENDINOPATHIES

Not Recommended

Low-level laser therapy is not recommended for treatment of rotator cuff tendinopathies.
Strength of evidence Moderately Not Recommended, Evidence (B)
Level of confidence Moderate

Rationale

There are six sham-controlled trials, nearly all assessing additive benefit to exercise programs (England
et al., 1989, Vecchio et al., 1993, Dogan et al., 2010, Abrisham et al., 2011, Bingol et al., 2005, Yeldan
et al., 2009). Four of the six found no benefits of the laser (Vecchio et al., 1993, Dogan et al., 2010,
Bingol et al., 2005, Yeldan et al., 2009). One of the two studies suggesting benefits only followed
patients for two weeks (Abrisham et al., 2011), and was therefore insufficient for producing a guideline
recommendation on efficacy for chronic pain conditions. One trial suggested comparable (in)efficacy
between LLLT and US (Yavuz et al., 2014). Thus, the literature largely suggests LLLT is ineffective for
shoulder pain. LLLT is not invasive, has few adverse effects, but is costly. As most data suggest a lack

of efficacy, LLLT is not recommended for treatment of rotator cuff tendinopathies.
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Evidence

A comprehensive literature search was conducted using PubMed, Scopus, CINAHL, Cochrane Library,
and Google Scholar without date limits using the following terms: Low-level laser Therapy, laser
therapies; rotator cuff tendinopathy, rotator cuff tear, shoulder pain, rotator cuff injuries, shoulder
impingement syndrome, calcific tendinitis, subacromial bursitis, supraspinatus tendinitis; controlled
clinical trial, controlled trials, randomized controlled trial, randomized controlled trials, random
allocation, random®*, randomized, randomization, randomly; systematic, systematic review,
retrospective, prospective studies. We found and reviewed 39 articles in PubMed, 610 in Scopus, 26
in CINAHL, 14 in Cochrane Library, 118 in Google Scholar, and 8 from other sourcest. We considered
for inclusion 4 from PubMed, 0 from Scopus, 1 from CINAHL, O from Cochrane Library, O from Google
Scholar, and 8 from other sources. Of the 13 articles considered for inclusion, 11 randomized trials
and 1 systematic review met the inclusion criteria.

t The results for databases are sorted by relevancy based on customized search term algorithms.
Algorithms for each database determine relevancy. The first 100 articles are reviewed in each search,
and if relevant literature appears in the first 100 articles, we review an additional 100 articles. If
relevant articles appear in these additional 100 articles, we then review another 100. We continue
this pattern of review until we review a batch of 100 articles that contains no relevant literature. When
this happens then the remaining articles are not reviewed due to a lack of relevancy.

4.6.6. MEDICATIONS
4.6.6.1. NSAIDS AND ACETAMINOPHEN

Nonsteroidal anti-inflammatory drugs (NSAIDs) have been widely used to treat shoulder pain,
including tendinoses (298) (203) (299), as well as post-operative patients. Acetaminophen and
paracetamol are sometimes utilized to treat shoulder pain, although their effects on cyclooxygenase
activity are minimal, they are not considered to have significant anti-inflammatory properties and the
overall evidence suggests NSAIDs have superior efficacy. Nonsteroidal anti-inflammatory drugs are
used to treat pain, fever, and inflammation (300) (301) (302) (303) (304) (305) (306) (307) (308) (309)
(310) (311) (312) (313) (314) (315) (316) (317) (318) (319) (320) (321).

NSAIDS FOR TREATMENT OF ROTATOR CUFF TENDINOPATHIES AND SHOULDER PAIN

Recommended

NSAIDs are recommended for treatment of acute, subacute, and chronic shoulder pain, including
rotator cuff tendinopathies. Acetaminophen is a reasonable alternative, although evidence indicates
it is modestly less efficacious.

Generally, generic ibuprofen, naproxen or other older generation NSAIDs are recommended as first-
line medications. Second-line medications should generally include one of the other generic NSAIDs.
Options for those at increased risk of gastrointestinal complications (especially a history of
gastrointestinal bleeding or prior history of peptic ulcer disease) include COX-2 selective agents,
proton pump inhibitors, high-dose misoprostol, and sucralfate.

Strength of evidence Strongly Recommended, Evidence (A)

Level of confidence High

Indications
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For acute, subacute, or chronic shoulder pain including rotator cuff tendinopathies, NSAIDs are
recommended for treatment (Berry et al., 1980, Adebajo et al., 1990, Petri et al., 1987, Mena et al.,
1986). Over-the-counter (OTC) agents may suffice and may be tried first.

Benefits

Modest reduction in shoulder pain and earlier recovery. Pain improvements without impairments
other medications cause.

Harms

Generally negligible in young healthy patients. Gastrointestinal bleeding, other bleeding, and possible
delayed fracture healing. Possible elevated cardiovascular risks including myocardial infarction,
especially for high-dose COX-2 inhibitors and NSAIDS that have a moderate-degree of COX inhibition
such as with diclofenac. Renal failure may occur particularly in the elderly or those with otherwise
compromised function.

Frequency/Dose/Duration

See manufacturer’s recommendations. Generally, in acute shoulder pain patients, scheduled dosage
rather than as needed is preferable. As needed prescriptions may be reasonable for mild or moderate
pain, while scheduled usage, rather than as-needed, for treatment of more severe pain especially if
there is consideration for adjunctive treatment with muscle relaxants, opioids, or other potentially
impairing medications. Once the patient moves to a supportive long-term care plan for chronic
shoulder pain, the patient may revert to selective use for “flare ups,” with some patients also using
NSAIDs to maintain work status and function.

Indications for Discontinuation

Resolution of shoulder pain, lack of efficacy, or development of adverse effects that necessitate
discontinuation.

Rationale

The literature base for the treatment of musculoskeletal disorders (MSDs) is long and deep (mostly
low back pain and arthroses). Thus, most literature on the use of NSAIDs to treat shoulder disorders
consists of comparable efficacy studies and some studies also include mixtures of patient diagnoses.
Still, there are a few high- and moderate-quality RCTs including a placebo arm, all of which show
efficacy of NSAIDs compared with placebo for treatment of rotator cuff tendinitis, shoulder pain and
shoulder bursitis (Petri et al., 2004, Adebajo et al., 1990, Mena et al., 1986).

Nearly all of the comparable efficacy literature for NSAIDs reported equivalency (Bertin et al., 2003,
Vidal et al., 2001, Smith et al., 1986). One high-quality study found equivalency between celecoxib and
naproxen for the treatment of acute shoulder tendinitis or bursitis patients (Bertin et al., 2003).
Another high-quality study found equivalency between piroxicam and meloxicam for treatment of
acute rotator cuff tendinitis, impingement syndrome and bicipital tendinitis (Vidal et al., 2001).
Multiple moderate-quality studies found equivalency between various NSAIDs for treatment of
diagnoses that included shoulder tendinitis or bursitis (Petri et al., 2004, Petri et al., 1987, Smith et al.,
1986, Lecomte et al., 1994, Hayes et al., 1984, Wober, 1999, Huskisson et al., 1983, Duke et al., 1981,
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Rhind et al., 1982). One trial found equivalence for piroxicam and naproxen for the treatment of
chronic shoulder pain (Smith et al., 1986). There is one trial that is the exception, reporting piroxicam
superior to naproxen (Mcllwain et al., 1988).

One RCT found higher retear rates among celecoxib treated patients compared with ibuprofen or
tramadol (Oh et al., 2018), and speculated this may be due to a Cox-2 inhibitory effect. Multiple RCTs
found superiority of glucocorticosteroid injection to NSAID (Adebajo et al., 1990, Petri et al., 1987),
while one found equivalence (White et al., 1986).

There are several classes of NSAIDs: 1) salicylates [aspirin, diflunisal, salicyl salicylate (salsalate)], 2)
arylalkanoic acids (diclofenac, etodolac, ketorolac, nabumetone, sulindac, tolmetin), 3) 2-
arylpropionic acids (ibuprofen, fenoprofen, ketoprofen, naproxen), 4) n-arylanthranilic acids
(mefenamic acid), 5) oxicams (piroxicam, meloxicam), 6) COX-2 inhibitors (celecoxib, rofecoxib,
etoricoxib), and 7) sulphonanilides (nimesulide). Acetaminophen is considered an analgesic that is not
an anti-inflammatory agent. Acetaminophen blocks the activation of COX by another enzyme,
peroxidase. Tissues with high levels of peroxidase (i.e., platelets and immune cells) are “resistant” to
acetaminophen, but tissues with low levels of peroxidase (i.e., nerve and endothelial cells that
participate in pain and fever) are “sensitive” to acetaminophen (Boutaud et al., 2002).

There are two isoenzymes of cyclooxygenase, COX-1 and COX-2. NSAIDs are (non) selective to different
degrees. COX-2 selective agents were designed to reduce inflammation while not increasing risks for
gastrointestinal bleeding. It appears that certain COX-2 selective agents may increase the risk of
cardiovascular events.

There is a dearth of trials comparing the various NSAIDs, and the doses used are at times submaximal
in some of the comparative arms of the trials, raising problems with direct comparability to help guide
specific NSAID selection.

Cardiovascular risks of NSAIDs are somewhat controversial (Antman et al., 2007). Most studies have
suggested elevated risks with high-dose rofecoxib, few have shown elevated risks with ibuprofen or
naproxen, and there is some evidence for increasing risks with greater degrees of COX-2 inhibition
(McGettigan et al., 2011, McGettigan et al., 2006, Bombardier et al., 2000, Fosbol et al., 2010, Fosbol
et al., 2010, Nussmeier et al., 2005, Ott et al., 2003, Trelle et al., 2011). The sequence of NSAIDs from
lowest COX-2 to highest varies somewhat between studies but is reportedly: flurbiprofen, ketoprofen,
fenoprofen, tolmetin, aspirin, oxaprozin, naproxen, indomethacin, ibuprofen, ketorolac, piroxicam,
nabumetone, etodolac, celecoxib, meloxicam, mefenamic acid, diclofenac, rofecoxib and nimesulide
(Feldman et al., 2000).

There are few quality studies of acetaminophen as a single agent, and none exclusively for shoulder
pain. Most of the literature has been developed for treatment of low back pain (see Low Back
Disorders Guideline) (Chou et al., 2007, Dahners et al., 2004, Jirarattanaphochai et al., 2008, Krismer
et al., 2007, Kroenke et al., 2009, Kuijpers et al., 2011, Last et al., 2009, Machado et al., 2009, Machado
et al., 2015) or osteoarthrosis (see Knee Disorders Guideline). Paracetamol, a close analog, has also
been studied for LBP and osteoarthrosis and has some evidence of mild efficacy in most trials (Davies
et al., 2008), although a review concluded it lacks efficacy (Machado et al., 2015). The direct evidence
of efficacy from the two available studies suggests paracetamol is not quite as successful at alleviating
pain as diflunisal (Hickey, 1982), mefenamic acid (Evans et al., 1980), indomethacin (Evans et al., 1980),
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or aspirin (Evans et al., 1980). It also has relieved pain less successfully than the muscle relaxants
orphenadrine (McGuinness, 1983) and parazolidin (McGuinness et al., 1969). It is interesting that
paracetamol appears more effective in combination with orphenadrine than as a single agent
(Valtonen, 1975). Thus, while the evidence suggests efficacy of acetaminophen and paracetamol, it
appears these medications are modestly less efficacious than NSAIDs (although safer).

NSAIDs are not invasive, have low side effect profiles in a healthy working-age patient population, and
when generic medications are used are low cost. The potential for NSAIDs to increase the risk of
cardiovascular events needs to be carefully considered in high-risk patients and requires additional
quality studies to fully address. There is substantial, quality evidence that COX-2 selective NSAIDs
reduce the risk of adverse Gl effects (Baraf et al., 2007, Bensen et al., 2000, Chan, 2005, FitzGerald et
al.,, 2001, Bombardier et al., 2000). Additionally, the four commonly used cytoprotective classes of
drugs are proton pump inhibitors, misoprostol, sucralfate, and double-dose histamine-type 2 receptor
blockers (see Hip and Groin Disorders Guideline for details).

Evidence

A comprehensive literature search was conducted using PubMed, Scopus, CINAHL, Cochrane Library,
and Google Scholar without date limits using the following terms: Nonsteroidal anti-inflammatory
drugs (NSAID) ; COX-2 inhibitors, ketorolac, ibuprofen, dexketoprofen, celecoxib, parecoxib, rotator
cuff tendinopathy, rotator cuff tear, shoulder pain, rotator cuff injuries, shoulder impingement
syndrome, calcific tendinitis, subacromial bursitis, supraspinatus tendinitis; controlled clinical trial,
controlled trials, randomized controlled trial, randomized controlled trials, random allocation,
random*, randomized, randomization, randomly; systematic, systematic review, retrospective,
prospective studies. We found and reviewed 185 articles in PubMed, 599 in Scopus, 31 in CINAHL, 42
in Cochrane Library, 46 in Google Scholar, and 23 from other sourcest. We considered for inclusion 8
from PubMed, 7 from Scopus, 0 from CINAHL, 1 from Cochrane Library, 2 from Google Scholar, and 23
from other sources. Of the 41 articles considered for inclusion, 33 randomized trials and 8 systematic
reviews met the inclusion criteria.

t The results for databases are sorted by relevancy based on customized search term algorithms.
Algorithms for each database determine relevancy. The first 100 articles are reviewed in each search,
and if relevant literature appears in the first 100 articles, we review an additional 100 articles. If
relevant articles appear in these additional 100 articles, we then review another 100. We continue
this pattern of review until we review a batch of 100 articles that contains no relevant literature. When
this happens then the remaining articles are not reviewed due to a lack of relevancy.

NSAIDS FOR TREATMENT OF PERIOPERATIVE OR POSTOPERATIVE SHOULDER PAIN
Recommended
NSAIDs are recommended for treatment of perioperative and postoperative shoulder pain, including

rotator cuff tendinopathies. Acetaminophen is a reasonable alternative, although evidence indicates
it is modestly less efficacious.

Generally, generic ibuprofen, naproxen or other older generation NSAIDs are recommended as first-
line medications. Second-line medications should generally include one of the other generic NSAIDs.
Options for those at increased risk of gastrointestinal complications (especially a history of
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gastrointestinal bleeding or prior history of peptic ulcer disease) include COX-2 selective agents,
proton pump inhibitors, high-dose misoprostol, and sucralfate.

Strength of evidence Recommended, Evidence (C)

Level of confidence High

Indications

For perioperative and postoperative shoulder pain including rotator cuff tendinopathies, NSAIDs are
recommended for treatment (Berry et al., 1980, Adebajo et al., 1990, Petri et al., 1987, Mena et al.,
1986). Over-the-counter (OTC) agents may suffice and may be tried first.

Benefits

Modest reduction in shoulder pain and earlier recovery. Pain improvements without impairments
other medications cause.

Harms

Generally negligible in young healthy patients. Gastrointestinal bleeding, other bleeding, and possible
delayed fracture healing. Possible elevated cardiovascular risks including myocardial infarction,
especially for high-dose COX-2 inhibitors and NSAIDS that have a moderate-degree of COX inhibition
such as with diclofenac. Renal failure may occur particularly in the elderly or those with otherwise
compromised function.

Frequency/Dose/Duration

See manufacturer’s recommendations. Generally, in acute shoulder pain patients, scheduled dosage
rather than as needed is preferable. As needed prescriptions may be reasonable for mild or moderate
pain, while scheduled usage, rather than as-needed, for treatment of more severe postoperative pain
especially if there is consideration for adjunctive treatment with muscle relaxants, opioids, or other
potentially impairing medications. Generally, treat post-operative patients for 2 to 8 weeks post-op
unless complications occur.

Indications for Discontinuation

Resolution of shoulder pain, lack of efficacy, or development of adverse effects that necessitate
discontinuation.

Rationale

The literature base for the treatment of musculoskeletal disorders (MSDs) is long and deep (mostly
low back pain and arthroses). Thus, most literature on the use of NSAIDs to treat shoulder disorders
consists of comparable efficacy studies and some studies also include mixtures of patient diagnoses.
Still, there are a few high- and moderate-quality RCTs including a placebo arm, all of which show
efficacy of NSAIDs compared with placebo for treatment of rotator cuff tendinitis, shoulder pain, and
shoulder bursitis (Petri et al., 2004, Adebajo et al., 1990, Mena et al., 1986).

There are few trials of NSAIDS specifically for peri- and post-operative shoulder pain. Regarding post-
operative studies, one trial found ketoprofen superior to placebo (Hoe-Hansen et al., 1999).
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There is a dearth of trials comparing the various NSAIDs, and the doses used are at times submaximal
in some of the comparative arms of the trials, raising problems with direct comparability to help guide
specific NSAID selection.

NSAIDs are not invasive, have low side effect profiles in a healthy working-age patient population, and
when generic medications are used are low cost. The potential for NSAIDs to increase the risk of
cardiovascular events needs to be carefully considered in high-risk patients and requires additional
quality studies to fully address.

NSAIDS FOR PATIENTS AT RISK FOR CARDIOVASCULAR ADVERSE EFFECTS

Recommended

Patients with known cardiovascular disease or multiple risk factors for cardiovascular disease should
have the risks and benefits of NSAID therapy for pain discussed. Some NSAIDs appear to have
substantially different levels of cardiovascular risk. Aspirin is likely the lowest risk, is cardioprotective,
and available OTC, although it causes increased risk of Gl bleeding.

See Hip and Groin Disorders guideline for details.
Strength of evidence Recommended, Insufficient Evidence (1)
Level of confidence Low

PROTON PUMP INHIBITORS WITH NSAIDS FOR PATIENTS AT RISK FOR GI ADVERSE
EFFECTS

Recommended

Concomitant prescriptions of cytoprotective medications are recommended for patients at
substantially increased risk for gastrointestinal bleeding.

See Hip and Groin Disorders guideline for details.
Strength of evidence Strongly Recommended, Evidence (A)
Level of confidence High

MISOPROSTOL WITH NSAIDS FOR PATIENTS AT RISK FOR Gl ADVERSE EFFECTS

Recommended

Concomitant prescriptions of cytoprotective medications are recommended for patients at
substantially increased risk for gastrointestinal bleeding.

Strength of evidence Strongly Recommended, Evidence (A)

Level of confidence High

SUCRALFATE WITH NSAIDS FOR PATIENTS AT RISK FOR Gl ADVERSE EFFECTS

Recommended

Concomitant prescriptions of cytoprotective medications are recommended for patients at
substantially increased risk for gastrointestinal bleeding.

Strength of evidence Moderately Recommended, Evidence (B)
Level of confidence Moderate
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H2 BLOCKERS WITH NSAIDS FOR PATIENTS AT RISK FOR GI ADVERSE EFFECTS

Recommended

Concomitant prescriptions of cytoprotective medications are recommended for patients at
substantially increased risk for gastrointestinal bleeding.

Strength of evidence Recommended, Evidence (C)

Level of confidence Low

ACETAMINOPHEN FOR ACUTE, SUBACUTE, OR CHRONIC SHOULDER PAIN

Recommended

Acetaminophen is recommended for acute, subacute, or chronic shoulder pain, particularly for those
with contraindications for NSAIDs.

Strength of evidence Recommended, Insufficient Evidence (1)

Level of confidence Low

Indications

Shoulder pain, including acute, subacute, or chronic. Generally used as supplemental to other
treatments and particularly among those with reasons to avoid NSAIDs.

Benefits
Addresses shoulder pain without increased risk of cardiovascular event.
Harms

Less effective than NSAID. Hepatotoxicity, especially beyond 3.5g/day and/or with other liver
disease(s).

Frequency/Dose/Duration

See manufacturer’s recommendations; may be utilized on an as-needed basis. It has been suggested
that 1gm doses are more effective than 650mg doses particularly in post-operative patients (listed,
2009, McQuay et al., 2002). However, this level is now above the maximum dose recommended by an
FDA advisory committee of 650mg. Evidence of hepatic toxicity has been reported at 4gms a day in a
few days particularly among those consuming excessive alcohol.

Indications for Discontinuation

Resolution of pain, adverse effects, intolerance.

Rationale

There are no quality trials of acetaminophen for treatment of non-surgical shoulder tendinitis or

shoulder disorders. A low quality RCT found acetaminophen was inferior to ibuprofen for rotator cuff
related pain and had more dropouts the acetaminophen group (AlRuthia et al., 2019).

Acetaminophen is considered an analgesic that is not anti-inflammatory. Acetaminophen blocks the
activation of COX by another enzyme, peroxidase. Tissues with high levels of peroxidase (i.e., platelets
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and immune cells) are “resistant” to acetaminophen, but tissues with low levels of peroxidase (i.e.,
nerve and endothelial cells that participate in pain and fever) are “sensitive” to acetaminophen
(Boutaud et al.,, 2002). The direct evidence of efficacy from the two available studies suggests
paracetamol is not quite as successful at alleviating LBP as diflunisal (Hickey, 1982), mefenamic acid
(Evans et al., 1980), indomethacin (Evans et al., 1980), or aspirin (Evans et al., 1980). There is one trial
suggesting it is more efficacious than physiotherapy and manipulation (Doran et al., 1975), and worse
than electroacupuncture (Hackett et al., 1988). Acetaminophen was worse than chlorzoxazone
(Vernon, 1972) and was inferior to diflunisal even when combined with codeine (Brown et al., 1986).

There are quality trials of other MSDs, which document efficacy for acetaminophen, but inferiority to
NSAIDs for treatment of pain (see Low Back Disorders guideline). Thus, by analogy, there is evidence
of efficacy for acetaminophen, it has low adverse effects in employed populations, and it is
recommended.

Evidence

A comprehensive literature search was conducted using PubMed, Scopus, CINAHL, Cochrane Library,
and Google Scholar without date limits using the following terms: Acetaminophen, paracetamol;
rotator cuff tendinopathy, rotator cuff tear, shoulder pain, rotator cuff injuries, shoulder impingement
syndrome, calcific tendinitis, subacromial bursitis, supraspinatus tendinitis; controlled clinical trial,
controlled trials, randomized controlled trial, randomized controlled trials, random allocation,
random*, randomized, randomization, randomly; systematic, systematic review, retrospective,
prospective studies. We found and reviewed 38 articles in PubMed, 1810 in Scopus, 20 in CINAHL, 20
in Cochrane Library, 148 in Google Scholar, and 0 from other sourcest. We considered for inclusion 1
from PubMed, 4 from Scopus, 0 from CINAHL, O from Cochrane Library, 1 from Google Scholar, and 0
from other sources. Of the 6 articles considered for inclusion, 2 randomized trials and 1 systematic
review met the inclusion criteria.

t The results for databases are sorted by relevancy based on customized search term algorithms.
Algorithms for each database determine relevancy. The first 100 articles are reviewed in each search,
and if relevant literature appears in the first 100 articles, we review an additional 100 articles. If
relevant articles appear in these additional 100 articles, we then review another 100. We continue
this pattern of review until we review a batch of 100 articles that contains no relevant literature. When
this happens then the remaining articles are not reviewed due to a lack of relevancy.

ACETAMINOPHEN FOR PERIOPERATIVE OR POSTOPERATIVE SHOULDER PAIN
Recommended

Acetaminophen is recommended for post-operative shoulder pain, particularly for those with
contraindications for NSAIDs.

Strength of evidence Recommended, Evidence (C)

Level of confidence High

Indications

Postoperative shoulder pain. Generally used as supplemental to other treatments and particularly
among those with reasons to avoid NSAIDs.

Benefits
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Addresses shoulder pain without increased risk of cardiovascular event.
Harms

Less effective than NSAID. Hepatotoxicity, especially beyond 3.5g/day and/or with other liver
disease(s).

Frequency/Dose/Duration

See manufacturer’s recommendations; may be utilized on an as-needed basis. It has been suggested
that 1gm doses are more effective than 650mg doses particularly in post-operative patients (listed,
2009, McQuay et al., 2002). However, this level is now above the maximum dose recommended by an
FDA advisory committee of 650mg. Evidence of hepatic toxicity has been reported at 4gms a day in a
few days particularly among those consuming excessive alcohol.

Indications for Discontinuation
Resolution of pain, adverse effects, intolerance.
Rationale

There are no quality trials of acetaminophen for treatment of non-surgical shoulder tendinitis or
shoulder disorders. A low quality RCT found acetaminophen was inferior to ibuprofen for rotator cuff
related pain and had more dropouts the acetaminophen group (AlRuthia et al., 2019).

Regarding post-operative use, one moderate quality RCT found acetaminophen 1g every 6 hours the
day before shoulder surgery and 1g every 8 hours for days 2-5 postoperatively to be superior pain
control compared with (i) oxycodone 5mg every 6 hours as needed and/or acetaminophen 1g every 6
hours as needed and (ii) oxycodone 5mg every 6 hours as needed without any acetaminophen (Singh
et al., 2021).

There are quality trials of other MSDs, which document efficacy for acetaminophen, but inferiority to
NSAIDs for treatment of pain (see the Low Back Disorders guideline). Thus, by analogy, there is
evidence of efficacy for acetaminophen, it has low adverse effects in employed populations, and it is
recommended.

4.6.6.2. ANTIDEPRESSANTS

NOREPINEPHRINE REUPTAKE INHIBITING ANTI-DEPRESSANTS FOR SUBACUTE OR CHRONIC
SHOULDER GIRDLE PAIN, INCLUDING MYOFASCIAL PAIN SYNDROME AND SELECT CASES
OF ROTATOR CUFF TENDINOPATHY

Recommended

Norepinephrine reuptake inhibiting anti-depressants (including tricyclic antidepressants and SNRIs)
are recommended for subacute or chronic shoulder pain and myofascial pain syndrome (see Chronic
Pain Guideline), and a reasonable option for select rotator cuff tendinopathy patients.

Strength of evidence Recommended, Insufficient Evidence (1)

Level of confidence Low
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Indications

Subacute and chronic shoulder pain and myofascial pain; may be particularly helpful if there is
nocturnal sleep disruption, mild dysthymia, which may allow for nocturnal dosing of a mildly sedating
TCA. May be helpful for select rotator cuff tendinopathy patients especially with moderate to severe
pain that is ongoing, and/or sleep disrupting.

Benefits

Improvements in shoulder pain. May improve sleep quality.

Harms

Daytime somnolence, interference with work, dry mouth, cardiac risks, and other adverse effects.
Frequency/Dose/Duration

Low dose at night, gradually increased (e.g., amitriptyline 25mg QHS, increase by 25mg each week)
until a sub-maximal or maximal dose achieved, sufficient effects are achieved, or adverse effects
occur. Lower doses (e.g., amitriptyline, 25 to 75mg a day) avoid adverse effects and the necessity of
blood level monitoring, particularly as there is no evidence of increased pain relief at higher doses.
Imipramine is less sedating, thus if carryover daytime sedation, it may be a better option. If patient
cannot sleep, amitriptyline is the recommended initial medication in this class. Duration for patients
with subacute and chronic shoulder pain may be indefinite, although most of these patients do not
require indefinite treatment, particularly if they are compliant with elements of a functional
restoration program.

Indications for Discontinuation
Resolution of pain, intolerance, development of adverse effects.
Rationale

There are no quality studies evaluating these agents for rotator cuff tendinopathies. However, there
are multiple placebo-controlled trials evaluating efficacy of anti-depressants for treatment of low back
pain, with nearly all studies evaluating chronic pain (see Low Back Disorders Guideline). Some included
patients with depression while some specifically sought to exclude those with depression. Effects
appear to differ by class of agent, with norepinephrine reuptake inhibition appearing important.

Norepinephrine reuptake inhibitor anti-depressants are not invasive, have low to moderate dose-
dependent adverse effects at low doses, and are not costly in their generic formulations. The degree
to which depression or dysthymia is present may suggest earlier use of these medications. Discussions
with mental health professionals may be helpful, particularly when mental health conditions are more
severe. Norepinephrine reuptake inhibiting anti-depressants are recommended for treatment of
chronic shoulder pain, and selectively recommended for those in whom NSAIDs are either ineffective
or not indicated, yet have need of a non-addicting medication to potentially assist with sleep in the
acute to subacute phases.

Evidence
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A comprehensive literature search was conducted using PubMed, Scopus, CINAHL, Cochrane Library,
and Google Scholar without date limits using the following terms: Norepinephrine Reuptake
Inhibitors; serotonin and noradrenaline reuptake inhibitors, tricyclic antidepressants rotator cuff
tendinopathy, rotator cuff tear, shoulder pain, rotator cuff injuries, shoulder impingement syndrome,
calcific tendinitis, subacromial bursitis, supraspinatus tendinitis; controlled clinical trial, controlled
trials, randomized controlled trial, randomized controlled trials, random allocation, random*,
randomized, randomization, randomly; systematic, systematic review, retrospective, prospective
studies. We found and reviewed 0 articles in PubMed, 180 in Scopus, 0 in CINAHL, O in Cochrane
Library, 26 in Google Scholar, and 0 from other sourcest. We considered for inclusion 0 from PubMed,
0 from Scopus, 0 from CINAHL, O from Cochrane Library, O from Google Scholar, and O from other
sources. Zero articles met the inclusion criteria.

t The results for databases are sorted by relevancy based on customized search term algorithms.
Algorithms for each database determine relevancy. The first 100 articles are reviewed in each search,
and if relevant literature appears in the first 100 articles, we review an additional 100 articles. If
relevant articles appear in these additional 100 articles, we then review another 100. We continue
this pattern of review until we review a batch of 100 articles that contains no relevant literature. When
this happens then the remaining articles are not reviewed due to a lack of relevancy.

SELECTIVE SEROTONIN REUPTAKE INHIBITORS FOR ACUTE, SUBACUTE, OR CHRONIC
SHOULDER PAIN AND ROTATOR CUFF TENDINOPATHIES

Not Recommended

Selective serotonin reuptake inhibitors (SSRIs) are not recommended for treatment of acute,
subacute, or chronic shoulder pain or rotator cuff tendinopathies.

Strength of evidence Not Recommended, Insufficient Evidence (1)

Level of confidence Moderate

Rationale

Norepinephrine reuptake inhibiting anti-depressants (e.g., amitriptyline, doxepin, imipramine,
desipramine, nortriptyline, protriptyline, maprotiline, and clomipramine) and mixed norepinephrine
and serotonin inhibitors (venlafaxine, bupropion, and duloxetine) have evidence of efficacy for
treatment of chronic low back pain and some other chronic pain conditions (see Low Back Disorders).
However, SSRIs have evidence of efficacy for fibromyalgia (see guideline), but quality evidence shows
SSRIs are ineffective for typical nociceptive pain (see Low Back Disorders and Chronic Pain Guideline).
While there is no quality evidence evaluating these medications for treatment of shoulder pain, SSRIs
appear unlikely to be effective for typical nociceptive pain such as rotator cuff tendinopathies and
thus are not recommended.

Evidence

A comprehensive literature search was conducted using PubMed, Scopus, CINAHL, Cochrane Library,
and Google Scholar without date limits using the following terms: Selective Serotonin Reuptake
Inhibitor; rotator cuff tendinopathy, rotator cuff tear, shoulder pain, rotator cuff injuries, shoulder
impingement syndrome, calcific tendinitis, subacromial bursitis, supraspinatus tendinitis; controlled
clinical trial, controlled trials, randomized controlled trial, randomized controlled trials, random
allocation, random®*, randomized, randomization, randomly; systematic, systematic review,
retrospective, prospective studies. We found and reviewed 0 articles in PubMed, 304 in Scopus, 0 in
CINAHL, 0 in Cochrane Library, 61 in Google Scholar, and 0 from other sourcest. We considered for
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inclusion 0 from PubMed, 0 from Scopus, 0 from CINAHL, O from Cochrane Library, 0 from Google
Scholar, and 0 from other sources. Zero articles met the inclusion criteria.

t The results for databases are sorted by relevancy based on customized search term algorithms.
Algorithms for each database determine relevancy. The first 100 articles are reviewed in each search,
and if relevant literature appears in the first 100 articles, we review an additional 100 articles. If
relevant articles appear in these additional 100 articles, we then review another 100. We continue
this pattern of review until we review a batch of 100 articles that contains no relevant literature. When
this happens then the remaining articles are not reviewed due to a lack of relevancy.

4.6.6.3. ANTICONVULSANTS

Anticonvulsant agents have been utilized off-label for treating some chronic pain syndromes since the
1960s (322), particularly neuropathic pain (323). Anti-convulsants are thought to have analgesic
properties. Several have been used to manage chronic pain conditions including carbamazepine,
valproic acid, gabapentin, phenytoin, clonazepam, lamotrigine, tiagabine, pregabalin, topiramate,
levetiracetam, oxcarbazepine, and zonisamide (see Chronic Pain Guideline). Anticonvulsant agents
have been used to treat and prevent rotator cuff tendinopathies (324).

ANTI-CONVULSANTS FOR ACUTE, SUBACUTE, OR CHRONIC SHOULDER PAIN AND
ROTATOR CUFF TENDINOPATHIES

Not Recommended

Anti-convulsants including topiramate, gabapentin, or pregabalin are not recommended for treatment
of acute, subacute, or chronic shoulder pain including rotator cuff tendinopathies. Gabapentin is
separately reviewed for perioperative use.

Strength of evidence Not Recommended, Insufficient Evidence (1)

Level of confidence Low

Rationale

There are no quality studies assessing the use of anti-convulsant agents for patients with shoulder
pain. By analogy, there is quality evidence that gabapentin is ineffective (see Low Back Disorders), and
thus these medications are not recommended for treatment of shoulder pain and rotator cuff
tendinopathies. However, there is quality evidence that gabapentin reduces need for opioids when
administered as part of perioperative surgery patients’ pain management and thus perioperative
gabapentin use may be helpful for its opioids-sparing potential (Bang et al., 2010, Pandey et al., 2004,
Pandey et al., 2005, Radhakrishnan et al., 2005, Turan et al., 2004).

Evidence

A comprehensive literature search was conducted using PubMed, Scopus, CINAHL, Cochrane Library,
and Google Scholar without date limits using the following terms: Anticonvulsant Agents;
anticonvulsants, rotator cuff tendinopathy, rotator cuff tear, shoulder pain, rotator cuff injuries,
shoulder impingement syndrome, calcific tendinitis, subacromial bursitis, supraspinatus tendinitis;
controlled clinical trial, controlled trials, randomized controlled trial, randomized controlled trials,
random allocation, random®*, randomized, randomization, randomly; systematic, systematic review,
retrospective, prospective studies. We found and reviewed 12 articles in PubMed, 294 in Scopus, 0 in
CINAHL, 0 in Cochrane Library, 5 in Google Scholar, and 0 from other sourcest. We considered for
inclusion 1 from PubMed, 0 from Scopus, 0 from CINAHL, O from Cochrane Library, 0 from Google
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Scholar, and 0 from other sources. Of the 1 article considered for inclusion, 1 randomized trial and 0
systematic reviews met the inclusion criteria.

A comprehensive literature search was conducted using PubMed, Scopus, CINAHL, Cochrane Library,
and Google Scholar without date limits using the following terms: Gabapentin; rotator cuff
tendinopathy, rotator cuff tear, shoulder pain, rotator cuff injuries, shoulder impingement syndrome,
calcific tendinitis, subacromial bursitis, supraspinatus tendinitis; controlled clinical trial, controlled
trials, randomized controlled trial, randomized controlled trials, random allocation, random*,
randomized, randomization, randomly; systematic, systematic review, retrospective, prospective
studies. We found and reviewed 7 articles in PubMed, 2486 in Scopus, 4 in CINAHL, 10 in Cochrane
Library, 33 in Google Scholar, and 0 from other sourcest. We considered for inclusion 0 from PubMed,
1 from Scopus, 1 from CINAHL, 0 from Cochrane Library, 0 from Google Scholar, and 1 from other
sources. Of the 3 articles considered for inclusion, 0 randomized trials and 1 systematic review met
the inclusion criteria.

t The results for databases are sorted by relevancy based on customized search term algorithms.
Algorithms for each database determine relevancy. The first 100 articles are reviewed in each search,
and if relevant literature appears in the first 100 articles, we review an additional 100 articles. If
relevant articles appear in these additional 100 articles, we then review another 100. We continue
this pattern of review until we review a batch of 100 articles that contains no relevant literature. When
this happens then the remaining articles are not reviewed due to a lack of relevancy.

GABAPENTIN FOR PERIOPERATIVE TREATMENT OF ROTATOR CUFF TENDINOPATHIES

No Recommendation

There is no recommendation for gabapentin for perioperative treatment of rotator cuff
tendinopathies.

Strength of evidence No Recommendation, Insufficient Evidence (1)

Level of confidence Low

Rationale

There is conflicting quality evidence regarding whether gabapentin improves outcomes and/or
reduces need for opioids when administered as part of perioperative shoulder surgery patients’ pain
management and thus there is no recommendation regarding perioperative use of gabapentin (Bang
et al., 2010, Spence et al., 2011). Spence reported no beneficial adjunctive effect in addition to an
interscalene block (Spence et al., 2011). A beneficial effect has been described for other types of
surgery elsewhere (Pandey et al., 2005, Pandey et al., 2004, Radhakrishnan et al., 2005, Turan et al.,
2004).

Evidence

A comprehensive literature search was conducted using PubMed, Scopus, CINAHL, Cochrane Library,
and Google Scholar without date limits using the following terms: Anticonvulsant Agents;
anticonvulsants, rotator cuff tendinopathy, rotator cuff tear, shoulder pain, rotator cuff injuries,
shoulder impingement syndrome, calcific tendinitis, subacromial bursitis, supraspinatus tendinitis;
controlled clinical trial, controlled trials, randomized controlled trial, randomized controlled trials,
random allocation, random*, randomized, randomization, randomly; systematic, systematic review,
retrospective, prospective studies. We found and reviewed 12 articles in PubMed, 294 in Scopus, 0 in
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CINAHL, 0 in Cochrane Library, 5 in Google Scholar, and 0 from other sourcest. We considered for
inclusion 1 from PubMed, 0 from Scopus, 0 from CINAHL, O from Cochrane Library, 0 from Google
Scholar, and 0 from other sources. Of the 1 article considered for inclusion, 1 randomized trial and 0
systematic reviews met the inclusion criteria.

A comprehensive literature search was conducted using PubMed, Scopus, CINAHL, Cochrane Library,
and Google Scholar without date limits using the following terms: Gabapentin; rotator cuff
tendinopathy, rotator cuff tear, shoulder pain, rotator cuff injuries, shoulder impingement syndrome,
calcific tendinitis, subacromial bursitis, supraspinatus tendinitis; controlled clinical trial, controlled
trials, randomized controlled trial, randomized controlled trials, random allocation, random*,
randomized, randomization, randomly; systematic, systematic review, retrospective, prospective
studies. We found and reviewed 7 articles in PubMed, 2486 in Scopus, 4 in CINAHL, 10 in Cochrane
Library, 33 in Google Scholar, and 0 from other sourcest. We considered for inclusion 0 from PubMed,
1 from Scopus, 1 from CINAHL, O from Cochrane Library, 0 from Google Scholar, and 1 from other
sources. Of the 3 articles considered for inclusion, 2 randomized trials and 1 systematic review met
the inclusion criteria.

t The results for databases are sorted by relevancy based on customized search term algorithms.
Algorithms for each database determine relevancy. The first 100 articles are reviewed in each search,
and if relevant literature appears in the first 100 articles, we review an additional 100 articles. If
relevant articles appear in these additional 100 articles, we then review another 100. We continue
this pattern of review until we review a batch of 100 articles that contains no relevant literature. When
this happens then the remaining articles are not reviewed due to a lack of relevancy.

4.6.6.4. OPIOIDS

See the ACOEM Opioids Guideline for recommendations and evidence.

4.6.6.5. SKELETAL MUSCLE RELAXANTS

Skeletal muscle relaxants comprise a diverse set of pharmaceuticals designed to produce muscle
relaxation through different mechanisms of action, generally considered to be effects on the central
nervous system (CNS) and not on skeletal muscle (325) (326). These medications are widely used in
primary care to treat painful conditions, most prominently spine pain (327) (328) (329) (330) (331)
(332) (333), muscle spasms (334), and myalgias. They are sometimes used to treat shoulder disorders,
but are generally not indicated for chronic shoulder pain (335) (336).

MUSCLE RELAXANTS FOR ACUTE OR SUBACUTE SHOULDER PAIN INCLUDING ROTATOR
CUFF TENDINOPATHIES WITH SIGNIFICANT MUSCLE SPASM

Recommended

Muscle relaxants are selectively recommended for acute or subacute, moderate to severe shoulder
pain including rotator cuff tendinopathies from muscle spasm that is unrelieved by NSAIDs, avoidance
of exacerbating exposures, or other measures.

Strength of evidence Recommended, Insufficient Evidence (1)
Level of confidence Low

Indications
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Moderate to severe acute and subacute shoulder pain with significant muscle spasm. This includes
rotator cuff tendinopathies and post-operative use.

Benefits
Modest reduction in pain compared with placebo anticipated based on analogies to spine pain.
Harms

Sedation, daytime fatigue. Modest potential for abuse. Risk for safety including motor vehicle crash
and other injuries.

Frequency/Dose/Duration

Initial dose in evening (not during workdays or if patient operates a motor vehicle, though daytime
use acceptable if minimal CNS-sedating effects). If significant daytime somnolence results, particularly
if it interferes with performance of conditioning exercises and other components of the rehabilitation
process or treatment plan, discontinue or prescribe a reduced dose. Duration for exacerbations of
chronic pain is limited to a couple weeks. Longer term treatment is generally not indicated.

Indications for Discontinuation

Resolution of pain, non-tolerance, significant sedating effects that carry over into the daytime, other
adverse effects.

Rationale

There are no quality studies of these agents for treatment of patients with shoulder pain. Skeletal
muscle relaxants have been evaluated in quality studies evaluating chronic back and neck [638-640],
although there are far more studies of acute LBP (see Chronic Pain, Low Back Disorders, and Cervical
and Thoracic Spine Guideline) (Salzmann et al., 1992). The quality of the studies comparing these
agents to placebo are likely overstated due to the unblinding that would be inherent in taking a drug
with substantial CNS-sedating effects. The adverse effect profile is concerning (Lofland et al., 2001),
with CNS-sedation rates ranging from approximately 25 to 50% and a low, but definite, risk of abuse
(Littrell et al., 1993, Toth et al., 2004). Thus, prescriptions for skeletal muscle relaxants for daytime
use should be carefully weighed against the need to drive vehicles, operate machinery, or otherwise
engage in occupations where mistakes in judgment may have serious consequences (e.g., crane
operators, air traffic controllers, operators of motorized vehicles, construction workers, etc.). Skeletal
muscle relaxants have beneficial uses, particularly for nocturnal administration to normalize sleep
patterns disrupted by skeletal muscle pain, as well as for daytime use among the few patients who do
not suffer from CNS depressant effects and are low cost if generic medications are prescribed. Skeletal
muscle relaxants are not recommended for continuous management of subacute or chronic shoulder
pain, although they may be reasonable options for select acute pain exacerbations or for a limited trial
as a third- or fourth-line agent in more severely affected patients in whom NSAIDs and exercise have
failed to control symptoms. Also not recommended for mild pain as other treatments are typically
effective with lower adverse effects. Carisoprodol is not recommended due to its abuse potential.

Evidence
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A comprehensive literature search was conducted using PubMed, Scopus, CINAHL, Cochrane Library,
and Google Scholar without date limits using the following terms: Skeletal Muscle Relaxants; muscle
relaxants, neuromuscular agents, rotator cuff tendinopathy, rotator cuff tear, shoulder pain, rotator
cuff injuries, shoulder impingement syndrome, calcific tendinitis, subacromial bursitis, supraspinatus
tendinitis; controlled clinical trial, controlled trials, randomized controlled trial, randomized controlled
trials, random allocation, random*, randomized, randomization, randomly; systematic, systematic
review, retrospective, prospective studies. We found and reviewed 31 articles in PubMed, 614 in
Scopus, 1 in CINAHL, 0 in Cochrane Library, 28 in Google Scholar, and 0 from other sourcest. We
considered for inclusion 0 from PubMed, 0 from Scopus, 0 from CINAHL, O from Cochrane Library, 0
from Google Scholar, and 0 from other sources. Zero articles met the inclusion criteria.

t The results for databases are sorted by relevancy based on customized search term algorithms.
Algorithms for each database determine relevancy. The first 100 articles are reviewed in each search,
and if relevant literature appears in the first 100 articles, we review an additional 100 articles. If
relevant articles appear in these additional 100 articles, we then review another 100. We continue
this pattern of review until we review a batch of 100 articles that contains no relevant literature. When
this happens then the remaining articles are not reviewed due to a lack of relevancy.

4.6.6.6. SYSTEMIC GLUCOCORTICOSTEROIDS

Systemic glucocorticosteroids have been used for the treatment of rotator cuff tendinopathies (337)
(338). Glucocorticosteroid injections are reviewed separately.

ORAL GLUCOCORTICOSTEROIDS FOR ACUTE, SUBACUTE, OR CHRONIC SHOULDER PAIN OR
ROTATOR CUFF TENDINOPATHIES

Not Recommended

Oral glucocorticosteroids are not recommended for treatment of acute, subacute, or chronic shoulder
pain or rotator cuff tendinopathies.

Strength of evidence Not Recommended, Insufficient Evidence (1)

Level of confidence Low

Rationale

There is quality evidence that glucocorticosteroids injected in the subacromial space are effective for
treatment of rotator cuff tendinopathies. However, there are no quality placebo-controlled trials of
oral glucocorticoids. There is one moderate quality trial that compared subacromial injection with
intramuscular, with some outcomes suggesting injections are superior and no outcomes suggesting
intramuscular administrations are superior (Ekeberg et al., 2009). Oral glucocorticoids have significant
adverse effects, and without evidence of efficacy, they are not recommended for treatment of acute,
subacute, or chronic shoulder pain including rotator cuff tendinopathies.

Evidence

A comprehensive literature search was conducted using PubMed, Scopus, CINAHL, Cochrane Library,
and Google Scholar without date limits using the following terms: Systemic Glucocorticosteroids;
rotator cuff tendinopathy, rotator cuff tear, shoulder pain, rotator cuff injuries, shoulder impingement
syndrome, calcific tendinitis, subacromial bursitis, supraspinatus tendinitis; controlled clinical trial,
controlled trials, randomized controlled trial, randomized controlled trials, random allocation,
random*, randomized, randomization, randomly; systematic, systematic review, retrospective,
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prospective studies. We found and reviewed 0 articles in PubMed, 18 in Scopus, 31 in CINAHL, 1 in
Cochrane Library, 413 in Google Scholar, and 2 from other sourcest. We considered for inclusion 0
from PubMed, 0 from Scopus, 2 from CINAHL, O from Cochrane Library, 0 from Google Scholar, and 2
from other sources. Of the 4 articles considered for inclusion, 1 randomized trials and 2 systematic
reviews met the inclusion criteria.

t The results for databases are sorted by relevancy based on customized search term algorithms.
Algorithms for each database determine relevancy. The first 100 articles are reviewed in each search,
and if relevant literature appears in the first 100 articles, we review an additional 100 articles. If
relevant articles appear in these additional 100 articles, we then review another 100. We continue
this pattern of review until we review a batch of 100 articles that contains no relevant literature. When
this happens then the remaining articles are not reviewed due to a lack of relevancy.

4.6.6.7. TOPICAL MEDICATIONS AND LIDOCAINE PATCHES

Topical medications include patches, capsaicin and sports creams, NSAIDs, wheatgrass cream,
dimethyl sulfoxide (DMSO), N-acetylcysteine (NAC), and eutectic mixture of local anesthetics (EMLA).
Topical glyceryl trinitrate has been utilized for treatment of rotator cuff disease (339). Capsaicin is
applied to the skin as a cream or ointment. Possible mechanisms for pain reduction include distraction
by stimulating other nerve endings or killing afferent sensory nerve fibers that subsequently
regenerate. Rado-Salil ointment is a proprietary formulation of 14 agents, the two most common are
menthol (55.1%) and methylsalicylate (26.5%). There are many other commercial products that
similarly cause a warm or cool feeling in the skin. All of these agents are thought to work through a
counter-irritant mechanism (i.e., feel the dermal sensation rather than the pain). Topical NSAIDs have
been used to treat many different MSDs, including arthritis, lateral epicondylitis, and other tendinoses
(340) (341). Many different NSAIDs are compounded, including ibuprofen, naproxen, ketoprofen,
piroxicam, and diclofenac.

Capsicum creams are frequently categorized as an herbal, topical treatment used for pain
management (342). Topical NSAIDS have been used for pain management (343) (344). Topical glyceryl
trinitrate has been used to treat or prevent rotator cuff tendinopathies (345) (339) (346). Topical
lidocaine patches have been used to treat pain from rotator cuff tendinopathies (347) (348) (349)
(350) (351) (352) (353). Eutectic mixture of local anesthetics provides treatment for patients with
rotator cuff tendinopathy (354). Topical creams have been used to treat rotator cuff tendinopathies
(339) (345) (355) (346) (356) (357).

CAPSICUM CREAMS FOR ACUTE, SUBACUTE, CHRONIC SHOULDER PAIN AND ROTATOR
CUFF TENDINOPATHY

Not Recommended
Capsicum is not recommended for treatment of shoulder pain or rotator cuff tendinopathies.

Strength of evidence Not Recommended, Insufficient Evidence (I)
Level of confidence Low

Rationale

There are no quality studies of capsicum for treatment of rotator cuff tendinopathies. The target tissue
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is deep, resulting in difficulty of the medication reaching target tissue and thus capsicum is not
recommended for treatment of rotator cuff tendinopathies.

Evidence

A comprehensive literature search was conducted using PubMed, Scopus, CINAHL, Cochrane Library,
and Google Scholar without date limits using the following terms: Capsicum Creams; capsaicin, rotator
cuff tendinopathy, rotator cuff tear, shoulder pain, rotator cuff injuries, shoulder impingement
syndrome, calcific tendinitis, subacromial bursitis, supraspinatus tendinitis; controlled clinical trial,
controlled trials, randomized controlled trial, randomized controlled trials, random allocation,
random*, randomized, randomization, randomly; systematic, systematic review, retrospective,
prospective studies. We found and reviewed 0 articles in PubMed, 927 in Scopus, 0 in CINAHL, 0 in
Cochrane Library, 25 in Google Scholar, and 0 from other sourcest. We considered for inclusion 0 from
PubMed, 0 from Scopus, 0 from CINAHL, O from Cochrane Library, 0 from Google Scholar, and 0 from
other sources. Zero articles met the inclusion criteria.

t The results for databases are sorted by relevancy based on customized search term algorithms.
Algorithms for each database determine relevancy. The first 100 articles are reviewed in each search,
and if relevant literature appears in the first 100 articles, we review an additional 100 articles. If
relevant articles appear in these additional 100 articles, we then review another 100. We continue
this pattern of review until we review a batch of 100 articles that contains no relevant literature. When
this happens then the remaining articles are not reviewed due to a lack of relevancy.

TOPICAL NSAIDS (INCLUDING DICLOFENAC EPOLAMINE) FOR SHOULDER PAIN AND
ROTATOR CUFF TENDINOPATHY

Not Recommended

Topical NSAIDs, including diclofenac epolamine, are not recommended for rotator cuff tendinopathy
or other shoulder pain as the target tissue is likely too deep to be treated topically.

Strength of evidence Not Recommended, Insufficient Evidence (I)

Level of confidence Low

Rationale

There are no quality studies of topical NSAIDs to guide efficacy, the target tissue is deep resulting in
doubt regarding successful penetration to the target tissue, and thus topic NSAIDs are not
recommended for treatment of rotator cuff tendinopathies. There is moderate quality evidence that
diclofenac epolamine modestly accelerates clearing of a hematoma on a limb (Klainguti et al., 2010,
Hoffmann et al., 2012), resulting in potential highly selective use of that relatively costly treatment.
However, in general, there is not a need to treat most hematomas as they are self-resolving.

Evidence

A comprehensive literature search was conducted using PubMed, Scopus, CINAHL, Cochrane Library,
and Google Scholar without date limits using the following terms: Topical NSAIDS; anti-inflammatory
agents, non-steroidal, administration, topical, rotator cuff tendinopathy, rotator cuff tear, shoulder
pain, rotator cuff injuries, shoulder impingement syndrome, calcific tendinitis, subacromial bursitis,
supraspinatus tendinitis; controlled clinical trial, controlled trials, randomized controlled trial,
randomized controlled trials, random allocation, random*, randomized, randomization, randomly;
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systematic, systematic review, retrospective, prospective studies. We found and reviewed 116 articles
in PubMed, 445 in Scopus, 7 in CINAHL, 0 in Cochrane Library, 27 in Google Scholar, and 1 from other
sourcest. We considered for inclusion 0 from PubMed, 0 from Scopus, O from CINAHL, O from
Cochrane Library, 0 from Google Scholar, and 1 from other sources. Of the 1 article considered for
inclusion, 1 randomized control trial and 0 systematic reviews met the inclusion criteria.

t The results for databases are sorted by relevancy based on customized search term algorithms.
Algorithms for each database determine relevancy. The first 100 articles are reviewed in each search,
and if relevant literature appears in the first 100 articles, we review an additional 100 articles. If
relevant articles appear in these additional 100 articles, we then review another 100. We continue
this pattern of review until we review a batch of 100 articles that contains no relevant literature. When
this happens then the remaining articles are not reviewed due to a lack of relevancy.

TOPICAL GLYCERYL TRINITRATE FOR SHOULDER PAIN AND ROTATOR CUFF TENDINOPATHY

Not Recommended

Topical glyceryl trinitrate is not recommended for rotator cuff tendinopathy or other shoulder pain as
the target tissue is likely too deep to be treated topically.

Strength of evidence Not Recommended, Insufficient Evidence (1)

Level of confidence Low

Rationale

There are no quality studies of size to guide efficacy for any of these agents. However, there are some
quality studies suggesting short- to intermediate-term benefits for some of these agents for more
superficial tissues (see Chronic Pain Guideline, Elbow Disorders, Hand, Wrist, and Forearm Disorders).
These agents, when demonstrated to have efficacy, appear weakly effective. They might cause
deleterious effects if used long-term. Topical applications of anesthetic agents such as lidocaine over
large areas are thought to carry significant risk of potentially fatal adverse effects (FDA, 2009). As there
is no quality evidence of efficacy and the target tissue is deep, these topical agents are not
recommended for treatment of shoulder pain and rotator cuff tendinopathy.

Evidence

A comprehensive literature search was conducted using PubMed, Scopus, CINAHL, Cochrane Library,
and Google Scholar without date limits using the following terms: Topical Glyceryl Trinitrate; rotator
cuff tendinopathy, rotator cuff tear, shoulder pain, rotator cuff injuries, shoulder impingement
syndrome, calcific tendinitis, subacromial bursitis, supraspinatus tendinitis; controlled clinical trial,
controlled trials, randomized controlled trial, randomized controlled trials, random allocation,
random*, randomized, randomization, randomly; systematic, systematic review, retrospective,
prospective studies. We found and reviewed 8 articles in PubMed, 306 in Scopus, 3 in CINAHL, 3 in
Cochrane Library, 39 in Google Scholar, and 1 from other sourcest. We considered for inclusion 2 from
PubMed, 0 from Scopus, 0 from CINAHL, 1 from Cochrane Library, 0 from Google Scholar, and 1 from
other sources. Of the 4 articles considered for inclusion, 1 randomized trial and 3 systematic reviews
met the inclusion criteria.

t The results for databases are sorted by relevancy based on customized search term algorithms.
Algorithms for each database determine relevancy. The first 100 articles are reviewed in each search,
and if relevant literature appears in the first 100 articles, we review an additional 100 articles. If
relevant articles appear in these additional 100 articles, we then review another 100. We continue
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this pattern of review until we review a batch of 100 articles that contains no relevant literature. When
this happens then the remaining articles are not reviewed due to a lack of relevancy.

LIDOCAINE PATCHES FOR SHOULDER PAIN AND ROTATOR CUFF TENDINOPATHY

Not Recommended

Lidocaine patches are not recommended for rotator cuff tendinopathy or other shoulder pain as the
target tissue is likely too deep to be treated topically.

Strength of evidence Not Recommended, Insufficient Evidence (I)

Level of confidence Low

Rationale

There are no quality studies of size to guide efficacy for any of these agents. However, there are some
quality studies suggesting short- to intermediate-term benefits for some of these agents for more
superficial tissues (see Chronic Pain Guideline, Elbow Disorders, Hand, Wrist, and Forearm Disorders).
These agents, when demonstrated to have efficacy, appear weakly effective. They might cause
deleterious effects if used long-term. Topical applications of anesthetic agents such as lidocaine over
large areas are thought to carry significant risk of potentially fatal adverse effects (FDA, 2009). As there
is no quality evidence of efficacy and the target tissue is deep, these topical agents are not
recommended for treatment of shoulder pain and rotator cuff tendinopathy.

Evidence

A comprehensive literature search was conducted using PubMed, Scopus, CINAHL, Cochrane Library,
and Google Scholar without date limits using the following terms: Lidocaine Patches; rotator cuff
tendinopathy, rotator cuff tear, shoulder pain, rotator cuff injuries, shoulder impingement syndrome,
calcific tendinitis, subacromial bursitis, supraspinatus tendinitis; controlled clinical trial, controlled
trials, randomized controlled trial, randomized controlled trials, random allocation, random¥*,
randomized, randomization, randomly; systematic, systematic review, retrospective, prospective
studies. We found and reviewed 1827 articles in PubMed, 143 in Scopus, 26 in CINAHL, 60 in Cochrane
Library, 113 in Google Scholar, and 0 from other sourcest. We considered for inclusion 3 from
PubMed, 4 from Scopus, 0 from CINAHL, O from Cochrane Library, O from Google Scholar, and 0 from
other sources. Of the 7 articles considered for inclusion, 1 randomized trials and 4 systematic reviews
met the inclusion criteria.

t The results for databases are sorted by relevancy based on customized search term algorithms.
Algorithms for each database determine relevancy. The first 100 articles are reviewed in each search,
and if relevant literature appears in the first 100 articles, we review an additional 100 articles. If
relevant articles appear in these additional 100 articles, we then review another 100. We continue
this pattern of review until we review a batch of 100 articles that contains no relevant literature. When
this happens then the remaining articles are not reviewed due to a lack of relevancy.

EUTECTIC MIXTURE OF LOCAL ANESTHETICS (EMLA) FOR SHOULDER PAIN AND ROTATOR
CUFF TENDINOPATHY

Not Recommended
Eutectic mixture of local anesthetics (EMLA) is not recommended for rotator cuff tendinopathy or
other shoulder pain as the target tissue is likely too deep to be treated topically.

Strength of evidence Not Recommended, Insufficient Evidence (1)
Level of confidence Low
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Rationale

There are no quality studies of size to guide efficacy for any of these agents. However, there are some
quality studies suggesting short- to intermediate-term benefits for some of these agents for more
superficial tissues (see Chronic Pain Guideline, Elbow Disorders, Hand, Wrist, and Forearm Disorders).
These agents, when demonstrated to have efficacy, appear weakly effective. They might cause
deleterious effects if used long-term. Topical applications of anesthetic agents such as lidocaine over
large areas are thought to carry significant risk of potentially fatal adverse effects (FDA, 2009). As there
is no quality evidence of efficacy and the target tissue is deep, these topical agents are not
recommended for treatment of shoulder pain and rotator cuff tendinopathy.

Evidence

A comprehensive literature search was conducted using PubMed, Scopus, CINAHL, Cochrane Library,
and Google Scholar without date limits using the following terms: Eutectic Mixture of Local
Anesthetics; rotator cuff tendinopathy, rotator cuff tear, shoulder pain, rotator cuff injuries, shoulder
impingement syndrome, calcific tendinitis, subacromial bursitis, supraspinatus tendinitis; controlled
clinical trial, controlled trials, randomized controlled trial, randomized controlled trials, random
allocation, random®*, randomized, randomization, randomly; systematic, systematic review,
retrospective, prospective studies. We found and reviewed 1 article in PubMed, 26 in Scopus, 1 in
CINAHL, 1 in Cochrane Library, 13 in Google Scholar, and 0 from other sourcest. We considered for
inclusion 1 from PubMed, 0 from Scopus, 0 from CINAHL, O from Cochrane Library, 0 from Google
Scholar, and 0 from other sources. Of the 1 article considered for inclusion, 1 randomized trials and 0
systematic reviews met the inclusion criteria.

t The results for databases are sorted by relevancy based on customized search term algorithms.
Algorithms for each database determine relevancy. The first 100 articles are reviewed in each search,
and if relevant literature appears in the first 100 articles, we review an additional 100 articles. If
relevant articles appear in these additional 100 articles, we then review another 100. We continue
this pattern of review until we review a batch of 100 articles that contains no relevant literature. When
this happens then the remaining articles are not reviewed due to a lack of relevancy.

OTHER CREAMS/OINTMENTS FOR SHOULDER PAIN AND ROTATOR CUFF TENDINOPATHY

Not Recommended

Other creams/ointments are not recommended for rotator cuff tendinopathy or other shoulder pain
as the target tissue is likely too deep to be treated topically.

Strength of evidence Not Recommended, Insufficient Evidence (1)

Level of confidence Low

Rationale

There are no quality studies of size to guide efficacy for any of these agents. However, there are some
quality studies suggesting short- to intermediate-term benefits for some of these agents for more
superficial tissues (see Chronic Pain Guideline, Elbow Disorders, Hand, Wrist, and Forearm Disorders).
These agents, when demonstrated to have efficacy, appear weakly effective. They might cause
deleterious effects if used long-term. Topical applications of anesthetic agents such as lidocaine over
large areas are thought to carry significant risk of potentially fatal adverse effects (FDA, 2009). As there
is no quality evidence of efficacy and the target tissue is deep, these topical agents are not
recommended for treatment of shoulder pain and rotator cuff tendinopathy.
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Evidence

A comprehensive literature search was conducted using PubMed, Scopus, CINAHL, Cochrane Library,
and Google Scholar without date limits using the following terms: Agropyron, Dimethyl Sulfoxide,
Acetylcysteine, glyceryl trinitrate; rotator cuff tendinopathy, rotator cuff tear, shoulder pain, rotator
cuff injuries, shoulder impingement syndrome, calcific tendinitis, subacromial bursitis, supraspinatus
tendinitis; controlled clinical trial, controlled trials, randomized controlled trial, randomized controlled
trials, random allocation, random*, randomized, randomization, randomly; systematic, systematic
review, retrospective, prospective studies. We found and reviewed 19 articles in PubMed, 198 in
Scopus, 13 in CINAHL, 7 in Cochrane Library, 53 in Google Scholar, and 0 from other sourcest. We
considered for inclusion 5 from PubMed, 0 from Scopus, 1 from CINAHL, 1 from Cochrane Library, 0
from Google Scholar, and 0 from other sources. Of the 6 articles considered for inclusion, 1
randomized trials and 3 systematic reviews met the inclusion criteria.

t The results for databases are sorted by relevancy based on customized search term algorithms.
Algorithms for each database determine relevancy. The first 100 articles are reviewed in each search,
and if relevant literature appears in the first 100 articles, we review an additional 100 articles. If
relevant articles appear in these additional 100 articles, we then review another 100. We continue
this pattern of review until we review a batch of 100 articles that contains no relevant literature. When
this happens then the remaining articles are not reviewed due to a lack of relevancy.

4.6.6.8. OTHER MEDICATIONS

Omega-3 polyunsaturated fatty acids has been used to treat rotator cuff tendinopathies (358) (359)
(360). Statins have been used to prevent and treat rotator cuff tendinopathy (360) (361) (362) (363).

OMEGA-3-POLYUNSATURATED FATTY ACIDS FOR ROTATOR CUFF TENDINOPATHY

Not Recommended

Omega-3-polyunsaturated fatty acids are not recommended to treat rotator cuff tendinopathy.
Strength of evidence Not Recommended, Evidence (C)
Level of confidence Low

Rationale

One high-quality RCT suggests a lack of efficacy (Sandford et al., 2018). Thus, omega-3-
polyunsaturated fatty acids are not recommended.

Evidence

A comprehensive literature search was conducted using PubMed, Scopus, CINAHL, Cochrane Library,
and Google Scholar without date limits using the following terms: Omega-3-polyunsaturated fatty
acids; rotator cuff tendinopathy, rotator cuff tear, shoulder pain, rotator cuff injuries, shoulder
impingement syndrome, calcific tendinitis, subacromial bursitis, supraspinatus tendinitis; controlled
clinical trial, controlled trials, randomized controlled trial, randomized controlled trials, random
allocation, random®*, randomized, randomization, randomly; systematic, systematic review,
retrospective, prospective studies. We found and reviewed 2 articles in PubMed, 109 in Scopus, 5 in
CINAHL, 0 in Cochrane Library, 10 in Google Scholar, and 0 from other sourcest. We considered for
inclusion 2 from PubMed, 1 from Scopus, 0 from CINAHL, O from Cochrane Library, 0 from Google
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Scholar, and 0 from other sources. Of the 3 articles considered for inclusion, 2 randomized trials and
1 systematic reviews met the inclusion criteria.

t The results for databases are sorted by relevancy based on customized search term algorithms.
Algorithms for each database determine relevancy. The first 100 articles are reviewed in each search,
and if relevant literature appears in the first 100 articles, we review an additional 100 articles. If
relevant articles appear in these additional 100 articles, we then review another 100. We continue
this pattern of review until we review a batch of 100 articles that contains no relevant literature. When
this happens then the remaining articles are not reviewed due to a lack of relevancy.

STATINS FOR ROTATOR CUFF TENDINOPATHY

No Recommendation

There is no recommendation for or against the use of statins to treat rotator cuff tendinopathy.
Strength of evidence No Recommendation, Insufficient Evidence (1)
Level of confidence Low

Rationale

There are no quality trials of statins for treatment of rotator cuff tendinopathy, although there is
evidence that lipid disorders and cardiovascular disease risk factors are risk factors for rotator cuff
tendinopathies. Because there is no quality evidence of efficacy specifically for the treatment of
rotator cuff tendinopathies, there is no recommendation regarding this indication.

Evidence

A comprehensive literature search was conducted using PubMed, Scopus, CINAHL, Cochrane Library,
and Google Scholar without date limits using the following terms: Statins or Hydroxymethylglutaryl-
CoA Reductase Inhibitors; rotator cuff tendinopathy, rotator cuff tear, shoulder pain, rotator cuff
injuries, shoulder impingement syndrome, calcific tendinitis, subacromial bursitis, supraspinatus
tendinitis; controlled clinical trial, controlled trials, randomized controlled trial, randomized controlled
trials, random allocation, random*, randomized, randomization, randomly; systematic, systematic
review, retrospective, prospective studies. We found and reviewed 6 articles in PubMed, 203 in
Scopus, 6 in CINAHL, 0 in Cochrane Library, 4 in Google Scholar, and 0 from other sourcest. Zero
articles met the inclusion criteria.

t The results for databases are sorted by relevancy based on customized search term algorithms.
Algorithms for each database determine relevancy. The first 100 articles are reviewed in each search,
and if relevant literature appears in the first 100 articles, we review an additional 100 articles. If
relevant articles appear in these additional 100 articles, we then review another 100. We continue
this pattern of review until we review a batch of 100 articles that contains no relevant literature. When
this happens then the remaining articles are not reviewed due to a lack of relevancy.

4.6.7. DEVICES
4.6.7.1. SLINGS, BRACES, AND SHOULDER SUPPORTS

Slings, braces, and shoulder supports have been used to help stabilize the shoulder and rotator cuff
during treatment (364) (365) (366) (367) (368) (369) (370) (371) (372). Immobilization has been used
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to promote healing in rotator cuff tendinopathies after surgical intervention (373) (374) (375) (376)
(377) (378) (379).

SLINGS, BRACES, AND SHOULDER SUPPORTS FOR ACUTE SEVERE SHOULDER PAIN AND
ROTATOR CUFF TENDINOPATHY

Sometimes Recommended

Slings and shoulder supports are selectively recommended for use only for acute severe pain when
the appliance is used to briefly rest the shoulder and then promptly but gradually advance the activity
level. This includes brief, post-operative use of slings and braces. Slings are not recommended for use
in subacute or chronic pain. Longer use may be selectively indicated for significant trauma and post-
operatively, although a range-of-motion program is still generally indicated.

Strength of evidence Recommended, Insufficient Evidence (1)

Level of confidence Low

Indications

Acute severe shoulder pain, either traumatic or atraumatic, particularly where the appliance is utilized
as part of a plan to briefly rest the shoulder and promptly, gradually increase activity level. Non-
operative patients are recommended to have a ROM exercise p