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Impact

Shoulder disorders are the third most common reason patients seek health care treatment for
musculoskeletal pain. (Urwin 98; Chard 91; Bongers 01; Speed 01; Dinnes, HTA 03) 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. (Silverstein 02, Silverstein 98; Punnett 99;
Waehrer 05; Brown 03) Annual health care costs for shoulder pain in the United States in 2000 have
been estimated at more than $7 billion. (veisiin 05) Musculoskeletal shoulder disorders account for
about 3 to 5% of total lost workdays and 10 to 11% of claims and costs in workers’
compensation, ranking them in the top five for financial severity, although much of the total
expense is related to surgical procedures. (Silverstein 98a, Silverstein 98b) Workers’ compensation
status is associated with higher costs, worse prognosis, and worse outcomes than patients
without workers’ compensation status or litigation. (Holtby 10; Frieman 95; Misamore 95; Koljonen 09; Smith 00;
Henn 08) In general, shoulder disorders are prone to recur, (Croft 96; van der Windt Ann Rheum Dis 95; van
der Windt 99; Winters 96), and are often associated with actual or perceived worse general health
status. (Gartsman 98; Largacha 06; Viikari-Juntura 08; Harryman 03; Largacha 06; Kaergaard 00; Silverstein 06; Green 98)

Overview

This clinical practice guideline presents recommendations on assessing and treating adults with
shoulder disorders. 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; initial management, diagnostic considerations, and special studies for identifying
clinical pathology; work-relatedness, return to work, modified duty and activity; and further
management considerations, including the management of delayed recovery.

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

General Approach

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

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

= 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 using the most efficacious
treatment strategy(ies), 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. (Thomas 04)

m  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
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surgery. Pain relief may be accomplished by activity modification, commonly limiting
shoulder activities to below shoulder level for those significant exposure activities.!

m |dentifying the worker’s job tasks and functional goals, including return to work, can aid the
formulation of an appropriate treatment plan and work restrictions.

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

m  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. (Mainwiliams BMJ 02)

Overview of Shoulder Disorders

This guideline addresses the following shoulder disorders which might present to the health care
provider — 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.

Acromioclavicular (AC) Arthrosis, Glenohumeral Arthrosis

Arthroses in the acromioclavicular and glenohumeral joints are common, although less common
than those of the hand, knees and hips. Radiographs show degenerative joint disease and may
suggest an etiology. Etiologies for arthroses include developmental anomalies, rheumatoid
arthritis, other rheumatological disorders, crystal diseases, post-infectious complications and
systemic factors. Most cases are assumed to be degenerative osteoarthroses, although
inherited tendencies appear common.

Acromioclavicular (AC) Sprain, Separation, Dislocation

Sprains involve high force falls and accidents that produce a disruption of the ligaments about a
joint. Commonly, these injuries occur by direct blow from a fall 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 of the shoulder in three or
more directions. As range of motion (ROM) differs widely in the population, the affected
shoulder's ROM should be compared with the unaffected side. Frozen shoulder causes 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.

INinety 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. (Garg 02, 05, 06)

iNomenclature has long been problematic and the term periarthritis has also been used. (Dickson 32; Lippmann 43)
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Bicipital Tendinitis and Tears

Anterior shoulder pain may be caused by bicipital tendinitis. Bicipital tears are believed to result
from 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. 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 might be caused by forceful stretching of the nerves that travel from the
spine to the upper extremity and are thought to occur after 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 tumor syndrome should be
considered.

Calcific Tendinitis

Calcium deposits in the rotator cuff tendons as degeneration progresses. The course of onset is
similar to rotator cuff syndromes 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 differences im 93).

Degenerative Joint Disease (including Osteoarthrosis)

Degenerative joint disease involves any degenerative or age-related changes in any joint. While
osteoarthritis (OA) is the more common name for this entity, osteoarthrosis is more technically
precise as there is no overt inflammation with redness, swelling, and palpable warmth. Other
arthritic disorders that cause joint degeneration include inflammatory disorders (e.g., rheumatoid
arthritis, systemic lupus erythematosus, and psoriasis) and crystalline arthropathies (e.g., gout,
pseudogout, apatites). As inflammatory and crystalline arthropies are non-occupational, they are
not included in this discussion.

Other than intervertebral discs, joints in the body are typically synovial fluid filled, synovium
lined, ligamentously encapsulated joints that allow for low friction movement between adjacent
bones. OA, an age-related degenerative change in the joint particularly affecting the cartilage on
the articular surface, is marked by thinning of that cartilage, osteophyte formation, and
subchondral sclerosis. Pain on movement and stiffness develop. OA may develop in only one
joint after a significant traumatic injury (e.g., fracture), in which case it is often delayed by many
years. If this injury was occupational, then the subsequent osteoarthrosis is also considered, at
least in part, occupational.

Dislocation (Glenohumeral)

Shoulder dislocation occurs when such high force is applied that the shoulder musculature and
joint capsule 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 true sprain. Frequently, the shoulder will require relocation, although
sometimes the patient accomplishes this prior to seeking medical care. Once dislocated, the
shoulder is prone to feel unstable and to re-dislocate. Older patients frequently have associated
rotator cuff tears and fractures.
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Fractures

Fractures occur due to trauma from many causes including falls and motor vehicle accidents.
Pathologic fractures are the primary exception as minimal force may be required for these
fractures.

Instability

Shoulder instability is associated with a tendency to sublux or dislocate, a feeling of instability,
and concerns about potential dislocation. Instability is a frequent sequelae of dislocation.
Instability can be classified as traumatic, atraumatic instability or multi-directional instability.
Instability can be a result of congenital laxity or micro-trauma to the shoulder over time as well
as high force acute trauma.

Labral Tear

The labrum is a wedged-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 along the superior labrum (SLAP) and the
anterior inferior portion (Bankart) are discussed below, although the labrum may tear at any point. The
long head of the biceps attaches to the superior labrum, and therefore biceps pathology can be
concomitant pathology with superior labral tears. The labrum is intimately involved in mechanisms of
shoulder stability. The labrum is susceptible to age-related degeneration and it may be that acute injuries
can occur superimposed on a degenerative process. A labral tear can 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 may resolve prior to identifying a clear diagnosis or a specific diagnosis
may become clear with time.

Osteonecrosis

Osteonecrosis (avascular necrosis) is particularly likely to occur in areas of tenuous blood
supply that lacks collateral blood flow. It most commonly affects the femoral head. Shoulder
osteonecrosis involves impairment of the blood supply to the humeral head. It can progress to
degeneration and ultimately humeral had collapse. Reported risk factors for osteonecrosis in
any region of the body include male gender, (Talamo 05) diabetes mellitus, glucocorticosteroid
treatment or excess, (Talamo 05) sickle cell anemia or trait, alcohol, organ transplantation, (Helenius
06) and multiple myeloma. (Talamo 05) The most prominent occupational risk factors are proximal
humerus fractures and barotrauma (the bends), which may occur both in 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). Trauma is a risk
factor. Non-traumatic job physical factors are controversial, and there is no evidence to support
this link.

Rotator Cuff Syndromes (including rotator cuff tendinosis, rotator cuff tendinitis,
supraspinatus tendinitis, rotator cuff partial tears, impingement syndrome, bursitis)
Rotator cuff-related disorders as listed above are generally considered closely related if not the

same degenerative condition, and the various entities are not well distinguished. (Codman 11a,b,27,34,
Wilson 43; Olsson 53; Keyes 33, 35; von Meyer 37; Skinner 37; Cotton 64; Macnab 73; Fu 91; Schellingerhout 08; Neer 82; Hijioka 93; Ishii 97;

Chard 94; Belling Sorensen 00; Itoi 06) There has long been evidence of insufficient blood supply in the
typical area(s) of rupture (Lindblom 39; Rathbun 70; Moseley 63; Rothman 65; Chansky 91; Brooks 92) and recent
evidence points to numerous atherosclerotic disease risk factors (viikari-Juntura 08; Morken 00; Silverstein 08;
Miranda 01, 05; Luime 04; Wendelboe 04; Skov 96; Stenlund 93; Kane 06; Kaergaard 00) Strongly suggesting a primarily
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pathophysiological mechanism of atherosclerosis of the arterial supply to the tendons.ii The
other primary competing theory is biomechanical, particularly with impingement of the acromion
first described in the 1920s by Meyer (Meyer 21; Meyer 24; Meyer 26) and advanced by Neer (Neer 72, 82)
that develops as a consequence of the age-related degenerative processes. (Milgrom 95; Worland 03;
Zuckerman 94; Bigliani 91; Neer 72; Bonsell 00) Both theories may play a role, although the atherosclerotic
vascular supply mechanism appears of primary importance. (Viikari-Juntura 08; Hegmann 98) 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 distinguished from the other rotator cuff entities clinically or
with imaging. 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. Tendonopathies are generally considered the most important of
the occupational shoulder disorders based on high prevalence. (Needell 96; Reilly 06)

Rotator Cuff Tears (including supraspinatus, other full-thickness tears and bicipital tears)
Rotator cuff tears appear to predominantly occur over years of degenerative rotator cuff
tendinopathy, culminating in a full-thickness rotator cuff tear and presentations vary from severe
symptoms to asymptomatic despite presence of a tear. (Lewis 09a, b) 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 posteriorly. Full-thickness rotator cuff
tears predominantly develop first in the supraspinatus and can progress to tears of the
infraspinatus and teres minor. Involvement of the subscapularis is less common, but should
always be considered. The prevalence of rotator cuff tears is 6-51% for full-thickness tears in

asymptomatic patients over age 50. (Worland 03; Sher 95; Yamamoto 09;Yamamoto 10; Reilly 06; Tempelhof 99;
Schibany 04; Sakurai 98; Linsell 06; Cassou 02; Roquelaure 06; Clayton 08; Yamaguchi 06; Miranda 05; Siverstein 08; Wilson
43; Moosmayer 09; Neer 72; Milgrom 95; Miniaci 95; Codman 34; Keyes 35; Cotton 64)

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. Other causes of what
could be termed physiologic TOS are controversial 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 with palpation feel
dense and can elicit pain locally and distally. Patients with muscle tenderness are diagnosed
with “myofascial pain.” Prolonged muscular pain is often linked to underlying psychosocial
issues that foster inactivity and dependence on passive modalities and pharmacologic
interventions. Most randomized control trials (RCTs) have not distinguished between tender and
trigger points, though they frequently note pain limited to muscles of a body region.

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

Copyright ©2020 Reed Group, Ltd. Page | 9



Summary of Recommendations and Evidence

All Guidelines include analyses of numerous interventions, whether or not they are approved by
the U.S. Food and Drug Administration (FDA). For non-FDA-approved interventions,
recommendations are based on available evidence, and this is not an endorsement of their use.
Many of the medications recommended are utilized off-label.

The following is a general summary of the recommendations contained in this Guideline:

Occupational Issues

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

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

Ergonomic interventions and training may reduce the risk for shoulder disorders and
symptoms.

Diagnostic Testing

Shoulder x-rays for diagnosis in traumatic injuries and as an initial study, if diagnostic
imaging is needed, for non-traumatic shoulder problems is recommended (Insufficient
Evidence (1)).

Magnetic resonance imaging (MRI) is recommended (Insufficient Evidence (I) and some
evidence for advanced imaging of soft tissues such as rotator cuff tears, particularly in
patients who are not recovering as expected or where additional diagnostic information
would change the treatment plan).

MR arthrography is recommended (Insufficient Evidence (I) and some evidence to diagnose
labral tears in patients who are not recovering as expected or where additional diagnostic
information would change the treatment plan).

Computerized Tomography (CT) is recommended (Insufficient Evidence (1)) for advanced
imaging of bone, if needed, particularly if fractures are suspected but not seen on x-ray. CT
or CT arthrography may be used for advanced imaging when MRI is contraindicated.

Adaptive Equipment/Assistive Devices and Other Physical Methods

There is little quality evidence for use of heat or cold, although many patients find these
treatments helpful for symptom management particularly in acute shoulder pain. Patients’ at
home applications of heat or cold packs may be used before or after exercises and are likely
as effective as those performed by a therapist.

Some quality studies have supported using acupuncture especially for treatment of
myofascial pain and shoulder girdle pain (see below), but referral appears dependent on the
availability of experienced providers with consistently good outcomes.

Mobilization has been described as effective for patients with adhesive capsulitis (frozen
shoulders), rotator cuff tendinopathies, (Bang 00; Senbursa 07; Conroy 98) and general shoulder pain.
(Bergman 04) The period of treatment is limited to a few weeks, as results decrease with time.
Scalene-stretching and trapezius-strengthening exercises have been reportedly effective in
relieving thoracic outlet compression symptoms.
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Slings are recommended (Insufficient Evidence (1)) for initial treatment and pain control of
glenohumeral dislocation and acromioclavicular severe sprain or separation.

Physical modalities, such as massage, diathermy, laser treatment, ultrasound treatment,
transcutaneous electrical neurostimulation (TENS) units, biofeedback, and acupuncture are
mostly unsupported by moderate- or high-quality studies, but some of these may be useful in
the treatment of shoulder symptoms.

Significant differences between traditional approaches and various alternative and
multidisciplinary intervention programs for chronic shoulder pain have not been
demonstrated in the medical literature to date. Recommendations, prescription, or referral
regarding such multidisciplinary programs or alternative care can be based on the
practitioner’s professional judgment and the patient’s individual condition or situation
(psychosocial, workplace and socioeconomic).

Exercise Issues

Rehabilitation or exercise programs are recommended (Insufficient Evidence (l) and some
evidence to progress from ROM to strengthening exercises after injury and/or surgery).
Exercise initiation (passive and active) is delayed depending on the injury (e.g. unstable
fracture) or repair (rotator cuff tear) to allow for healing or protect the repair.

Instruction in home exercise is recommended. Except in cases such as unstable fractures,
patients can be advised to do early pendulum or passive range of motion (ROM) exercises at
home.

Active exercises are advocated over passive for longer term functional restoration. Passive
exercises are much better in early phases to prevent shoulder stiffness and overcome
stiffness.

A quality exercise program is generally recommended for most patients with rotator cuff

tendonopathies or impingement syndrome prior to considering surgical repair. (Brox 93, Haahr
05, 06)

Medications

High quality evidence supports NSAIDs for treatment of shoulder disorders with concomitant
cytoprotective medications. High quality of evidence supports proton pump inhibitors and
misoprostol to treat patients at risk for gastrointestinal bleeding. Low to moderate quality
evidence supports treatment with sucralfate and H2 blockers for cytoprotection.

Moderate-quality evidence supports treating rotator cuff tendinopathies with subacromial
glucocorticoid injection usually combined with a local anesthetic. This may be indicated if
there is insufficient improvement after other non-invasive therapy (e.g., strengthening
exercises and NSAIDs) for 2 to 3 weeks.

Judicious short term use of opioids to treat acute severe shoulder pain or severe post-
operative pain are recommended (Insufficient Evidence (1)) when NSAIDS, acetaminophen
or aspirin are inadequate or inappropriate (e.g., potential bleeding complications).

Surgical Issues

Moderate-quality evidence documents success of surgical rotator cuff repairs, whether
arthroscopic or open.
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m  Moderate-quality evidence supports the efficacy of surgical subacromial decompression to
treat impingement syndrome that has not improved sufficiently with NSAIDs and a quality
exercise program.

m High quality evidence supports surgery for treatment of select initial acute, traumatic anterior
shoulder dislocation.

m Low quality evidence supports surgical repair of high grade acromioclavicular joint
separation and select patients with displaced proximal humeral or clavicular fractures.

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 of more than 3 months duration (see Chronic Pain Guidelines 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 activities), functional activities, and muscle reconditioning (weight lifting or
resistance training). (Mannion 01) Some studies have included active stretching and treatment with
psychological, social, and/or educational components requiring active participation from the
patient. (kankaanpaa 99)

Active Exercise Therapy: Active exercise therapy typically consists of cardiovascular training
and muscle strengthening, (Cohen 02; Danielsen 00) 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, is frequently initiated in
the course of treating subacute pain, and is a primary treatment after various surgeries. The
goal of active exercise therapy is to improve function. (Cohen 02) 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 spinal cord levels C5 to T1 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 the plexus involves extends from the tissue adjacent to the spinal cord to the axilla, or
arm pit. Injuries to these structures are frequently termed brachial plexopathy.

Bursae: Bursae are small, fluid-filled sacs within the body that are typically located adjacent to
bones where movement occurs such as between overlying muscles, tendons, or skin. These
fluid filled structures reduce the 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 in the period of time prior to returning to
work or to usual activities, when compared with the length of time expected, based on
reasonable expectations, disorder severity, age, and treatments provided.
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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. (Gross 06) An
FCE may be done to identify an evaluee’s ability to perform specific job tasks associated with a
job — a job-specific FCE, or his or her ability to perform physical activities associated with any
job —a general FCE (see Chronic Pain Guidelines and Low Back Complaints). Results should
be interpreted with caution. The testing should be preferably conducted by someone (e.g.,
occupational or physical therapist) well experienced in dealing with patients who may self-limit
due to pain.”

Functional Improvement (especially objective evidence): Functional improvement entails
tracking and recording evidence that the patient is making progress toward increasing his or her
functional state (validated tools preferred).

Functional Restoration: Functional restoration is a term initially used for a variant of
interdisciplinary pain alleviation or at least amelioration characterized by objective physical
function measures, intensive graded exercise, and multi-modal pain/disability management with
both psychological and case management features. (Mayer 85, Mayer 86, Mayer 87, Mayer 88, Rainville 07, Jousset
04, Hildebrandt 97) The term has become popular as a philosophy and an approach to medical care
and rehabilitation. In that sense, it refers to a blend of various techniques (physical and
psychosocial) for evaluating and treating the chronic non-malignant pain patient, particularly in
the workers’ compensation setting (see Chronic Pain Guidelines).

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. Jurisdictions may differ on qualifications for licensure
to perform rehabilitative evaluations and interventions.

Shoulder Impingement: A theoretical construct advanced over the past 40 years proposing
that the supraspinatus tendon is compressed between the acromion and humeral head,
resulting in 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 holding the humeral head in the glenoid fossa.

Tendinitis: 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 diagnostically, there is a general supposition that inflammation is present.
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Tendinosis: Tendinosis is a chronic degenerative tendon injury, unaccompanied by redness or
heat. It is associated with pain and limited movement. (Kahn 00) Tendinosis may be due to an
interaction of individual and physical factors, which may include vocational and avocational
activities. In theory, micro-injuries gradually accumulate faster than they can heal and become
clinically apparent when the area becomes painful (see Elbow Disorders for severity and
susceptibility).

Sprain: A sprain is the disruption of a ligament. Sprains are typically graded I-IIl, ranging from
modest ligamentous tears but no laxity (I) to complete disruption of the ligament (llI).

Strain: Strain is the disruption of a myotendinous junction or sometimes of 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.

S, grade [: overstretching or slight tearing.

S, grade ll: incomplete tearing.

S, grade lll: complete tear or rupture.

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,
by when spontaneous recovery is expected. Shoulder disorders may be classified into one of
three somewhat arbitrary categories:

= 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 here, until it is confirmed there is not
concomitant fracture or nerve damage.

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

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

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

Copyright ©2020 Reed Group, Ltd. Page | 14



Approach to Initial Assessment and Documentation). Standardized questionnaires of functional
loss and disability are often utilized to adequately assess shoulder function and disability (e.g.,
Disability of the Arm, Shoulder and Hand (DASH) questionnaire, Shoulder Pain and Disability
Index (SPAD|) questionnaire). (Constant 87; Williams 99; Godfrey 07; Beaton 96, 98, 01, 03; Bot 04; Cook 01; Kirkley 03; Kocher
05; L’Insalata 97; Lippitt 93; Lohr 96; Ohlsson 94; Michener 02; Roach 91; Roddey 00; Leggin 06; Gabel 06; Gabel 09; Dawson 99; Richards 99)
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 include issues seemingly tangential in the
initially, but may prove important later and helps ensure that the physician is able to address
issues important to patient satisfaction.

1. PREVIOUS SHOULDER PROBLEMS

= Have you had similar episodes previously?

= Have you had previous testing or treatment? What treatment? What were the results?
With whom? How long did it take to get back to work? To light duty? (Was recovery
similarly delayed?)

= Did this previous shoulder problem resolve completely? (Did you get a disability award?)

2. SYMPTOM ONSET

= What were your symptoms?

=  Where did symptoms first occur? Were there symptoms down the arm, hand or up in the
neck?

=  When did your symptoms begin?

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

= 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?

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

= How does having this pain affect your life?

3. PROGRESS OF SHOULDER CONDITION

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

= 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?

= Have you had specialist consultations?

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

4. PRESENT SYMPTOMS
=  What are your symptoms currently? How does the worker act when describing them (may
help 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?
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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?

5. 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 have lifted 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?

6. JOB DEMANDS

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? Usual lift?

Do you have assistance of other people or lifting devices?

How often are shoulder activities required?

7. 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.)?

8. DO YOU HAVE OTHER MEDICAL PROBLEMS?

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

Fractures, upper extremity surgeries?

Cardiovascular disease?

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 trauma?

Neurological disorders (including neuropathies, radiculopathies, headaches)?
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= Psychophysiologic 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?

Medications:

Over the counter medications?

= Narcotics or prescription medications?

= Injections into the shoulder?

= Steroids and immunosuppressants?

9. 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)

10.WHAT IS THE OCCUPATIONAL PSYCHOSOCIAL CONTEXT?
= Do you like your job?
= What is your relationship with your co-workers and supervisor and how do they treat you?

11.ASSESS WHETHER THERE ARE PROBLEMS AT HOME/SOCIAL LIFE. DOES THE

PATIENT FEEL IN CONTROL OF MOST SITUATIONS? IS THERE SUPPORT?

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

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

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

= How do your friends treat you differently?

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

12.ARE THERE ADVOCAGENIC (LITIGIOUS) INFLUENCES?
= Do you have a workers’ compensation claim for this injury? Do you have a lawsuit or
other legal action involving this pain problem?

13.WHAT ARE YOUR GOALS IN RELATION TO THIS SHOULDER PROBLEM?

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. (Tennent 03; Mirkovic 05; Walton 08;
Wilk 05; Berg 98; Holtby 04; Ben Kibler 09; Myers 05; Mimori 99; Ebinger 08; Stetson 02; Liu 96; Swaringen 06; Green 08; Jones

07; Dessaur 08; Calvert 09; Oh 08; Rhee 09; McCaughey 09; Kim 07) 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, 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.
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Guided by the medical history, the physical examination includes:

« General observation of the patient;

« General level of fithess and physical condition;

« Upper quarter screen for neck involvement, and other upper extremity disorders, including
elbow;

« Neurovascular screening;

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

« Monitoring for pain behavior during range of motion, changing postures as a clue to origin of
the problem.

A. 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, but
arises only after weeks to months of symptoms; atrophy of the spinati muscles is the most
clinically relevant. Deformities due to acromioclavicular separation are visible (scapular winging at
rest, shoulder girdle ptosis), as are many signs of infection (elevated temperature, redness, heat,
fluctuance) or gross tumor (visible vessels, palpable mass). Palpate neck, shoulder and arm
structures, noting patient’s behavior and tenderness.

Shoulder range of motion (ROM) should be determined actively and passively. Active ROM should be
performed before passive to determine how far the patient can move prior to applying overpressure.
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. (Green 98) 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 the patient using his or her 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. (McClure 09; Unhl 09) 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 (see Table 1. Common
Physical Examination Maneuvers*+) to use 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 questionable value. (Dinnes, HTA 03; Luime 04; Hegedus 08;
Munro 09; Beaudreuil 09; Hughes 08; Beaudreuil 09; Park 05; Silva 08; Hanchard 08) It is important to correlate data from
history (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 (pain) are sufficiently severe, other diagnostic tests may not be helpful, e.g.,
in the presence of substantial joint stiffness and capsulitis, impingement maneuvers are invalid.

The following table includes common tests and citations for accuracy when available.
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Table 1. Common Physical Examination Maneuvers*#

Test Shoulder Maneuver Positive criteria Issues and
Area Interpretationt
Examining
Apprehension GH joint Anterior directed force is applied to | Subjective feeling of Subjective test
(Farber 06; Lo 04) instability proximal humerus in shoulder anterior instability and | interpretation although
abduction and external rotation. fear of anterior thought to be accurate.
glenohumeral
(re)dislocation.
Posterior GH joint Patient is supine with shoulder Pain or apprehension. | Relatively uncommon
Drawer/Relocatio | instability abducted and externally rotated May appreciate type of instability.
n (Gerber JBJS (Anterior apprehension position). posterior laxity in thin | Operant characteristics
1984) Force on anterior humerus is patients. It of the test are unclear.
directed posteriorly. eliminates the
positive findings on
anterior
apprehension
maneuver.
Anterior Release | GH joint Posterior directed force is released | Subjective feeling of May be positive with an
Test instability from the humerus with shoulder in anterior instability and | increase in sensation of
(Gross 97) abduction and external rotation. fear of anterior anterior instability when
glenohumeral pressure is released.
(re)dislocation when
pressure is released.
Anterior Slide GH joint Applying an anteriorly and Pain or painful click Positive test associated
Test (Ben Kibler 09) | instability superiorly directed force on on the anterior or with labral tears.
glenohumeral joint while patient posterior joint line.
rests hand on ipsilateral hip, thumb
posterior.
Sulcus GH joint Apply an inferior traction to the Visible or palpable Positive confirms
(Nakagawa 05) instability humerus at the elbow (Pull inferior translation of possible glenohumeral
humerus downward). the humeral head. joint instability. Suggests
multidirectional instability
in some patients.
Objective finding not
dependent upon patient
response.
Relocation Test GH joint Shoulder is placed in abduction Subjective feeling of Test for instability. May
(Speer AJSM 94) instability and external rotation then posterior | instability or fear of be positive with reduction
Jobe Relocation directed force applied to humeral re-dislocation of sensation of anterior
(Speer 94; Pandya head. reduced or abolished | instability when pressure
Arthroscop 08) when anterior is applied.
pressure applied.
Wright’s Test Thoracic Shoulder gradually hyperabducted, | Symptoms are Definition of a positive
(Safran AJSM 04; outlet externally rotated. Assess effect on | reproduced and/or test varies between
Mackinnon CPS 02) | syndrome radial pulse. radial pulse ablated. studies and reports. Test
Should compare with | used to infer thoracic
asymptomatic outlet syndrome. Many
shoulder. asymptomatics have
pulse diminuation or
ablation.
Adson Thoracic Shoulder abducted about 90° and Reproduction of Some variability in
(Safran AJSM 04; outlet externally rotated. Patient extends symptoms and radial description of this
Mackinnon CPS 02) | syndrome and rotates cervical spine towards | pulse diminution or maneuver (e.g., whether
affected hand. Patient then takes a | ablation. Should to extend neck). Test
deep breath and holds his or her compare with used for thoracic outlet
breath. asymptomatic syndrome. High rate of
shoulder. pulse ablation in normal
population.

Copyright ©2020 Reed Group, Ltd.

Page | 19




Chronopoulos 04;
Calis 00; Michener

pain, rotator
cuff

and lowering of arm
in mid range of

Test Shoulder Maneuver Positive criteria Issues and
Area Interpretationt
Examining
Roos (elevated Thoracic Patient assumes position of 90° Reproduction of Operant characteristics
arm stress test) outlet shoulder abduction and external symptoms or sense of | unclear. Should be
(Safran AJSM 04; syndrome rotation with 90° elbow flexion. heaviness or fatigue. | carefully compared with
Mackinnon CPS 02; Patient opens and closes fists for contralateral extremity.
Nord 08) several minutes.
Active Labrum, AC Patient stands, shoulder forward Pain elicited during Test used for both AC
Compression/ joint flexed 90° with elbow extended, first maneuver, joint and SLAP lesions.
O’Brien then arm adducted 10° to 15° reduced or eliminated | Frequently positive with
(O’Brien 98) medial to body’s sagittal plane and | with second. Pain at rotator cuff syndromes
internally rotated so thumb pointed | acromioclavicular joint | and tears
downward. Examiner stands or “on top,” diagnostic
behind patient, applies uniform of AC joint
downward force to arm. With arm in | abnormality. Pain or
same position, palm then fully painful clicking
supinated and maneuver repeated. | described as “inside”
shoulder considered
positive for labral
disorder.
Clunk Sign Labrum Rotation of loaded shoulder from Painful clunk Felt to suggest labral
(Nakagawa 05) extension to forward flexion. disorder; non-specific.
May be positive with
rotator cuff related
disorder or glenohumeral
arthrosis, and AC joint
arthrosis.
Cross-arm AC joint Forward flexion to 90° and active Pain in Positive thought to
(Park 05; adduction usually adducted acromioclavicular suggest degenerative
Chronopoulos 04) passively. joint arthrosis in AC joint. May
be positive with rotator
cuff tendinosis and
glenohumeral arthrosis.
Painful Arc Non-specific | Patient is asked to raise their arm Pain in shoulder joint | While a functional test, it
(Park 05; shoulder into full shoulder abduction. with active elevation is typically painful with

any shoulder condition.
Likely not helpful to

(Park 05; Murrell 01;
Hertel 96;
Chronopoulos 04;

us tendon

abduction then released.

arm in place or
inability to

09; (McGee 07)) syndrome elevation (60-120) diagnose a specific
shoulder pathology as an
individual test.

Internal Rotation | Non-specific | Resist external rotation then Pain and/or Differentiation of

Resistance shoulder internal rotation with arm at 90° weakness. impingement/rotator cuff

Strength Test pain external rotation and 85° internal tendinopathy from other

(Zaslav 01) rotations. joint pathology. Not
widely investigated;
limited data.

Drop-arm Supraspinat | Arm raised and held in 90° of Inability to hold the Positive helpful to confirm

rotator cuff full-thickness
tear. Most likely to be
positive in context of a

(Park 05; MacDonald
00; Parentis 06; Calis
00; Nakagawa 05;
Chronopoulos 04;
Michener 09; McGee
07)

us tendon

shoulder flexed to 90° with elbow
flexed 90°.

and/or reduced ROM.

(McGee 07)) subsequently lower
the arm smoothly. massive tear and weak
deltoid. (See below).
Hawkins Supraspinat | Arm internally rotated while Pain in shoulder joint | May be positive with

arthrosis. As an individual
test, is helpful to screen
(rule out) but not confirm
presence of rotator cuff
tendinopathy.
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Test

(Park 05; Boileau 04;
Holtby 04; Litaker 00;
Itoi 99, 06; Hertel 96;
Leroux 95; Michener
09)

elevation and internal rotation.

weakness due to pain
in the shoulder
compared with the
unaffected side.

Test Shoulder Maneuver Positive criteria Issues and
Area Interpretationt
Examining

Supraspinatus/ Supraspinat | Resisted arm elevation with Reproduction of pain Positive for painful

Jobe Empty Can | us tendon shoulder in 90° scapular place in shoulder joint or superspinatus pathology.

Rent test

(Wolf 01; Lyons 92;
Codman 34; McGee
07)

Supraspinat
us tendon

Transdeltoid palpation with feeling
of a rent, sulcus or depression
where the supraspinatus tear is
present.

Rent in rotator cuff
consistent.

Positive rent consistent
with large superspinatus
tear. Utility likely reduced
with obesity.

Internal Rotation
Lag Sign

(Scheibel 05; Hertel 96;
Miller 08)

Lift-off

(Barth 06; Scheibel 05;
Hertel 96; Itoi 06; Gill
07; Leroux 95; Gerber
91)

Subscapulari
s tendon

Patient places hand over posterior
lumbar region, hand passively lifted
away from back. Patient to
maintain position. Attempted lifting
of arm off back at level of the waist.

Inability to maintain
position or pain or
weakness.

Rotator cuff tears,
thought to be specific for
subscapularis.
Confounded by limitation
of passive shoulder
internal rotation.

Belly Press
(Tokish 03)

Subscapulari
s strength

Performed particularly on patients
who cannot fully internally rotate.
Patient pushes against their belly
(approximately 45° shoulder
abduction, internally rotated with 90°
elbow flexion). Sometimes
performed with examiner pushing
posteriorly on elbow.

Arm drops posteriorly
or unable to elbow
maintain in plane of
body.

Inferred weakness of
subscapularis. Operant
characteristics unclear.

External Rotation
Resistance Test
(Park 05; Michener 09;
Litaker 00; Murrell 01)

Infraspinatus
and teres
minor

Resist isometric contraction of
shoulder external rotation

Pain or weakness

Marked weakness has
ability to confirm and
screen for full-thickness
RC tears while milder
weakness indicates
rotator cuff tendinopathy.
Limited ability to screen
for and confirm rotator
cuff tendinopathy.

External Rotation
Lag Sign

(Walch 98; Miller 08;
Hertel 96; Castoldi
09)

Infraspinatus
and teres
minor

Shoulder maximally externally
rotated when examiner behind
patient, elbow flexed 90° and
shoulder forward flexed 20°.
Examiner releases arm.

Positive test is
inability to maintain
the position.

Rotator cuff full-thickness
tears, particularly
involving infraspinatus or
teres minor. Stiffness
(adhesive capsulitis) may
confound exam.

(Neer 72; Park 05;
Guanche 03; Calis 00;
Parentis 06; Nakagawa
05; MacDonald 00;
Michener 09; McGee
07)

examiner who holds down the
spine of the scapula

joint. Thought
consistent with
impingement
syndrome.

Posterior Infraspinatus | Arm is brought into a position Presence of deep Used to detect presence

Impingement tendon or similar to that noted during the late | posterior shoulder of articular-sided rotator

Sign supraspinatu | cocking phase of throwing — pain cuff tears and posterior

(Heyworth 09; s tendon abduction to 90° to 110°, extension labrum lesions in patients

Meister 04) to 10° to 15°, and maximal external with posterior shoulder
rotation. pain.

Neer Impingement | Arm raised in forward flexion by Pain in the shoulder May be positive with

arthrosis. As an
individual test, is
contributes to ruling out,
but not confirm or
eliminate presence of
rotator cuff tendinopathy.
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Test Shoulder Maneuver Positive criteria Issues and

Area Interpretationt
Examining
Speed Biceps Resisted shoulder elevation with Pain in the bicipital Positive pain infers
(Chronopoulos 04; tendon the shoulder in 90° of forward tendon area. bicipital tendinosis or
gﬁ’;éﬁ (gg' ?Dzremis elevation and forearm in biceps tendon instability.
06; Nakagawa 05; supination. Biceps tendinosis and
Holtby 04; Ben Kibler elbow disorders may
09; Morgan 98) confound test. Can be

positive with a labral tear
and rotator cuff

tendinopathy.
Yergason’s Biceps Resisted elbow flexion and forearm | Pain in the bicipital Positive infers bicipital
(Guanche 03; Ben tendon supination. tendon area signifying | tendinosis or instability.
E‘b'er 09; Parentis 06; biceps or rotator cuff | Helpful to confirm rotator
akagawa 05; Holtby L . ",
04; Morgan 98; McGee origin of pain. cuff tendonitis — not
07) shoulder instability.

Biceps tendinoses and
elbow disorders may
confound test.

Spurling’s Neurological | Neck extension with head rotated Reproduction of Helpful to confirm, but

(Tong 02) - neck towards affected extremity. As radicular pain into the | not helpful to screen (rule
traditionally taught, axial load is extremity. out) cervical
applied by the examiner." radiculopathy.

Hoffmann-Tinel’s | Peripheral Tapping approximately 3-4 times Distal dysesthesias in | Thought to denote

(or “Tinel’s”) neuropathy over a peripheral nerve (or brachial the distribution of the peripheral neuropathy.
plexus), generally with a reflex nerve being tapped. Increasing concerns it
hammer. Most classically performed has too many false
over discrete location such as carpal positives to be useful;
tunnel, but can be performed over and may be a normal
any nerve or location. finding.

*Adapted particularly from Woodward 2000 and Dinnes, HTA 2003.

FSome caution is warranted as there are considerable methodological weaknesses of studies evaluating utility of clinical
examination maneuvers, including poor descriptions of tests performed, lack of blinding, small sample sizes and evaluation in select
populations. (Dinnes, HTA 03; Luime 04; Hegedus 08; Munro 09; Beaudreuil 09; Hughes 08; Beaudreuil 09; Park 05; Silva 08; Hanchard 08; Kim
07; Hughes 08; Miller 08; Jia 08)

tColumn added to above references.

[ICaution is warranted as some patients have neck pain after this maneuver. Some examiners omit active compression of the
head-neck.

B. Neurologic and Vascular Screening

As C5 or C6 radiculopathy may present as shoulder pain or dysfunction, and soft tissue
disorders of the neck also sometimes 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 signs and
symptoms of scalene tenderness and positive maneuvers that provoke neurovascular signs and
symptoms; for example, Hofmann-Tinel’s sign may be positive over the brachial plexus. Tests
for TOS are most useful in the correct context. . Once all other diagnoses have been ruled out
and TOS is suspected, referral to a surgeon is recommended if entertaining an option of
invasive treatment.

C. 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. Consultation may further reinforce or reduce suspicions of
tumor, infection, fracture, or dislocation. A medical history that suggests pathology originating in
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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.

Table 2. Red Flags for Potentially Serious Shoulder Conditions

Disorder Medical History Physical Examination
Fractures History of significant trauma (e.g., direct, Generally severe pain
deceleration, slip, trip, fall, motor vehicles) Inability to move or use the arm and shoulder
Severe pain and inability to move the shoulder Significant bruising or hemarthrosis

Deformity consistent with displaced fracture (with
fracture, check for pulmonary injury and rib fracture
as well)

Significant swelling

Dislocation History of significant trauma Deformity consistent with unreduced dislocation
(glenohumeral History of prior dislocation Anterior more common than posterior
jOint) Presence of deformity, some with h|St0ry of Inabl“ty or reduced abl“ty to move the shoulder

spontaneous reduction or self-reduction
Severe pain and inability to move the shoulder

Infection History of systemic symptoms of infection (e.g., Limited range of motion due to severe pain
fevers, chills) Systemic signs of sepsis (elevated temperature,
Persistent, severe shoulder pain chills, hypotension, tachycardia)
May have other, distant sites with symptoms of If AC joint, will usually have effusion, tenderness
infection and may have overlying erythema.
Diabetes mellitus If subacromial, may have erythema and swelling.
History of immunosuppression (e.g., transplant, If glenohumeral joint, often no findings other than
chemotherapy, HIV) limited shoulder range of motion and pain.
Tumor Pain at rest Palpable mass
History of smoking or other risk factor Tumor vessels
History of any cancer present or prior (especially Distant findings of cancer
lung) Compression neuropathy (see Neurologic
History of immunosuppression (transplant, compromise, below)
chemotherapy, HIV)
Progressive or Progressive or acute decreased sensation and Decreased upper-extremity sensation, strength,
acute weakness and/or reflexes with peripheral neuropathy.
neurologic History of neurologic disease Possibly pain.
compromise History of diabetes mellitus Myotomal and dermatomal deficits and reduced

Degenerative disk disease or disk herniation with reflexes if nerve root(s) involvement

cervical root impingement(s) or spinal stenosis
History of trauma

Progressive Generally unrelenting painful and cold extremity Decreased pulses in the upper extremities
vascular . History of vascular disease Cold, pulseless extremity
compromise History of diabetes mellitus Pain-free full shoulder range of motion
History of atherosclerosis (or usually multiple Differential blood pressure in upper extremities
cardiovascular disease risk factors) Bruit (e.g., with thoracic aortic aneurysm)

History of syphilis
History of dislocation, fracture, etc.
History of high-impact collision

Copyright ©2020 Reed Group, Ltd. Page | 23



Disorder Medical History Physical Examination

Cardiac History of angina or coronary disease S3 or S4 heart sounds
condition History of cardiac risk factors (smoking, high Dysrhythmia
cholesterol, high blood pressure, obesity) Cold, clammy skin
Family history of heart disease, especially under age | Mood appears apprehensive
55 in affected relatives Hypotension
Pain-free full shoulder range of motion
Subdiaphragma | History of subdiaphragmatic condition (gallbladder, Tender right upper quadrant

tic conditions pancreatic or liver disorder, perihepatic, pelvic
inflammatory disease, or cervicitis)

Perforated viscus

Palpable mass in right upper quadrant
Evidence of pelvic infection
Evidence of perforated viscus, free abdominal air

Diagnostic Criteria

The cause of patient’s shoulder complaints 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.
(Consensus recommendations for imaging can be found on the American College of Radiology
Appropriateness Criteria web site at

www.acr.org/secondarymainmenucategories/quality safety/app _criteria.aspx.) If red flags are present
(see above), enact or arrange definitive care or treatment. (Brox 03; Linsell 06) 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, and 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, and to test
results, if any tests are needed to guide treatment at this stage.

Table 3. Diagnostic Criteria for Non-red Flag Shoulder Disorders

pain

mechanism.

symptoms. Pain in
shoulder
musculature.

Probable Diagnosis Mechanism Unique Symptoms Unique Signs Tests and Results
or Injury
Nonspecific shoulder | No known specific No unique None None indicated for

most acute
presentations.

All with persistent
symptoms should
have plain
radiographs to rule
out occult tumor.
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Probable Diagnosis
or Injury

Mechanism

Unique Symptoms

Unique Signs

Tests and Results

Impingement/Rotator
Cuff Tendinopathy;
rotator cuff
tendinosis, including
partial thickness
tears

Generally gradual onset of
shoulder pain. May have
more acute presentation.
Pain becomes symptomatic
or increases with overhead
use.

No unique symptom.
Non-radiating pain in
shoulder and/or
deltoid area.

Night pain in
shoulder joint.

Negative Neer and
Hawkins
impingement sign
are helpful to rule
out/screen.

Many non-specific
signs, such as
Neer’s and Hawkins’
impingement signs
and painful arc may
be positive.

Initial imaging
should be plain
radiographs to
evaluate for
glenohumeral
arthritis,
degenerative
changes associated
with rotator cuff
pathology, calcific
tendinitis,
degenerative
acromial changes
(type Il or ll). MRI
with chronic rotator
cuff degenerative
changes.

Many patients with
rotator cuff
disorders can have
normal or non-
specific MRI
findings.

Calcific tendinitis

Degeneration

Chronic pain: some present
with acute onset of severe
atraumatic pain.

Location of pain and
physical exam findings
relate to the location of the
calcific lesion. Most
commonly in supraspinatus
tendon but can also present
in subscapularis,
infraspinatus and teres
minor, much less commonly
in biceps long head.

Chronic non-severe
pain: no unique
symptom. Onset
similar to rotator cuff
syndromes.

Acute severe pain:
severe onset of
atraumatic shoulder
pain

When calcific lesion
is in supraspinatus,
patients often have
pain with abduction
and limitation of
motion, but not with
scapular plain
elevation (atypical
presentation for
rotator cuff
syndrome).
Subscapularis lesion
more likely to have
pain anteriorly.

Plain radiographs
able to identify
calcium in tendon.
Chronic pain:
calcium in tendon(s)
Acute severe pain:
often large well-
defined lesions
although some have
more diffuse
calcification that
probably represents
rupture of the
lesion.

Occasionally,
patients with rotator
cuff syndromes
have small
incidental
calcifications in the
mid-substance or
near the cuff
insertion.

Subacromial Bursitis

No different than
impingement and rotator cuff
syndromes. Possibly due to
forceful or unaccustomed
use. Commonly occurs in
conjunction with
degenerative rotator cuff
tendinopathies. Rheumatoid
arthritis, other systemic
rheumatological disorders.

No unique
symptoms. Night
pain thought to be
more common with
this disorder.

No unique sign.
Tenderness over
subacromial bursa.
See also above
regarding rotator cuff
tendinopathy.

Same as other
rotator cuff
syndromes. None
usually indicated.
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Probable Diagnosis Mechanism Unique Symptoms Unique Signs Tests and Results
or Injury
Rotator cuff tear, Degenerative condition with | Symptom To support MRI positive for

acute and chronic

superimposed forceful use.
May occur without any
inciting event.

Inciting events include
heavy lifting, sudden pull,
fall on outstretched arm.

presentation is
dependent on many
factors including
speed of tear
(acuity) and size
along with
compensatory
mechanisms. Acute
moderate to large
tears: marked
decreased ability to
abduct arm and
moderately painful,
non-radiating
shoulder pain.
Symptoms may be
less pronounced or
absent.

diagnosis, weakness
of shoulder in
“thumbs down”
abduction (Empty
can test), weak
external rotation, lag
sign, and lift-off test
may be helpful, but
specificity is
questionable. May
have normal or near
normal strength.
Positive drop-arm
test is most specific
examination finding
for large tears.

acute tears in
younger workers.
Arthrography
positive for full
thickness tears (if
MRl or CT
arthrography
unavailable).
MRI may show
partial-thickness
tears.

Ultrasound exam

Labral tear

Direct trauma laterally to
shoulder.

Fall on outstretched hand.
Dislocation.

Throwing motions.

May occur without specific
injury.

Mechanical
symptoms, painful
catching sensation.
Usually also have
nonspecific, non-
radiating shoulder
joint pain.

Pain with
movement.

Labral tear
presentation can
depend on kind of
tear: SLAP tear, tear
of other parts of
labrum without
instability, labral tear
with instability.

Anterior slide test is
reportedly 78.4%
sensitive and 91.5%
specific. (Kibler 95)
Sensitivity of
O’Brien’s test 90%,
Mayo shear
(Dynamic Labral
Shear test) 80% and
Jobe’s relocation test
76% when compared
with arthroscopy.
(Pandya 08; Ben Kibler
09)

MRI, MR
arthrography. Often
accompanied by
other shoulder
pathology.

Shoulder instability

Trauma
Acquired non-traumatic
Congenital anatomic

Slipping
Popping
Feeling of instability

Positive
apprehension test,
relocation and

Plain radiographs to
demonstrate glenoid
rim fracture or Hill-

- anterior release test | Sachs lesion.
roblem or laxit « » : -
P y Ssﬁg?o;r;ﬂ for anterior stability. | o arthrogram
Positive sulcus test | evaluates bone
with multidirectional | lesions and labral
instability (MDI) pathology.
MRI/MR
arthrogram.
Recurrent dislocation | Previous dislocation from Recurrent Positive Radiographic films
(nonacute) any cause. May recur due to | dislocation. apprehension test, (including lateral
a fall or direct impact or Fear of dislocation relocation, and axillary) positive for
without significant event. when shoulder is anterior release test | dislocation if
abducted in external with anterior humerus has not
rotation. instability spontaneously
reduced.
AC joint sprain Fall on top of shoulder. Pain over AC joint. Tender over AC joint. | Consider

May have swelling of
joint, but not
deformity as with AC
separation.

radiographic films to
rule out fracture.
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Object falling from above
onto shoulder.

joint.

joint (i.e., high-riding
distal clavicle)

Probable Diagnosis Mechanism Unique Symptoms Unique Signs Tests and Results
or Injury
AC joint separation Fall on top of shoulder. Severe pain over AC | Deformity over AC Plain radiographs

with separation
(>5mm).

Osteonecrosis

Multifactorial. Occupational
factors include
compression/decompression
(dysbarism). Non-
occupational factors include
glucocorticoids, alcohol,
diabetes, and smoking.

Progressive, non-
radiating pain in
head of humerus.
Pain tends to be at
rest as well as with
use.

May have pain with
use of movement,
but exam may also
be relatively normal.
If bony collapse,
marked pain with
movement.

Plain radiographs.
MRI usually used
and shows
diagnostic findings.

Adhesive capsulitis

Idiopathic

Failed treatment or inactivity
Diabetes mellitus
Hypothyroidism

Limited range of
motion. Pain end
range of all motions.
May have night pain
in shoulder joint.

Limited passive
range of motion in 3
or more directions,
as well as active
ranges of motion.

Plain radiographs to
rule out
glenohumeral
arthritis, calcific
tendinitis. MRI if
indication of red flag
(infection, tumor) or
if initial non-
operative treatment
fails.

Work-Relatedness
A thorough work history is important to establish work-relatedness (see General Approach to
Initial Assessment and Documentation Guidelines for components of work history). Acute
occupational shoulder injuries are related to a specific acute traumatic event — the location of the
event determines work-relatedness and is non-controversial if the effects are immediate and
visible. Most jurisdictions also 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) are different physicians have an ethical responsibility not to simply
advocate for their patients. (AMA Council Ethical Judicial Aff 02) Despite the fact that most physicians
should not be expected to know details of the law in the jurisdiction in which they render an
opinion, they should know most shoulder disorders involve underlying chronic disease conditions
and work-relatedness is often unclear.

Most epidemiological studies of shoulder disorders are retrospective and either include body

regions beyond the shoulder such as the interscapular region, (Harkness 03; Andersen 93a, 03, Bernard
94; Burdorf 91; Burt 90; Chiang 93; Flodmark 92; Hales 89; Hoekstra 94; Hughes 97; Ignatius 93; Jonsson 88; Kiken 90; Kilbom
86; Kvarnstrom 83; Magnusson 96; Milerad 90; Ohara 76; Ohlsson 89; Onishi 76; Ostergren 05; Picavet 03; Punnett 85;

Rossignol 87; Sakakibara 87, 95; Schibye 95; Partridge 68; Ekberg 95; Sweeney 94; Wells 83) combine shoulder pain

with neck pain, (Aaras 94; Alipour 09; Andersen 93a,b, 03; Bergqvist 95a,b; Bjelle 81; Blader 91; Brandt 04; Ekberg 94, 95;
Eltayeb 09; Feveile 02; Fredriksson 2000; Ghaffari 06; Grooten 07; Hagberg 87; Holmstrom 92a,b; Hooftman 09; Hunting 81;
Jonsson 88; Kaergaard 00; Kilbom 86, 87; Lapointe 09; Linton 89; Luime 04; Milerad 90; Nyman 09; Ohara 76; Ohlsson 95;

Punnett 91; Rossignol 87; Ryan 88; Tola 88; Tornqvist 09; van den Heuvel 06; Vihma 82; Viikari-Juntura 91) rely solely on
subjective data (such as questionnaires for disease and/or exposure data), and fail to measure
job physical factors. (Bernard NIOSH 97; Kuorinka 95; Welch 95; Kamwendo 91; Punnett 85; Trinkoff 02; Roquelaure 02;
Frost 99) 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.
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No quality ergonomic assessment tools have been developed or validated to establish work-
relatedness. For the distal upper extremity, the Strain Index (Moore 95) appears to be the most
reliable tool. It has been reported to have some predictive power for shoulder disorders (Hegmann
06) despite including some components such as hand/wrist posture that are presumably
irrelevant. Force is believed to be the major risk for shoulder disorders, (Silverstein 08; Garg 02, 05, 06)
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)

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 tendinoses applies to those conditions.

Shoulder tendinitis was found to be elevated in a cross-sectional study of shipyard welders
(Herberts 81) and another study of shipyard plate workers. (Herberts 84) However, both studies were
limited by retrospective methods without adjustments for potential confounders. EMG evidence
of supraspinatus fatigue was found with overhead shipyard welding. (Herberts 76) A small case-
control study of shoulder tendinitis cases found elevated risks among those with hand use at or
above the shoulder. (Bjelle 79) Another case-control study which measured job physical factors
found elevated risks among those with frequent activity and abduction or forward flexion more
than 60° (Bjelle 81); another found force to be associated with increased risk. (Roquelaure 02) A
moderately large cross-sectional study reported 5-fold increased risks for a composite of
multiple shoulder disorders (rotator cuff tendinosis, frozen shoulder, acromioclavicular and
glenohumeral degenerative joint disease) among those with using high force or high repetition.
(Silverstein 85) Other cross-sectional studies found elevated risks of rotator cuff syndrome among
sewing machine operators, (Andersen AmJindMed 93b) grocery checkers, (Baron 91) and fish processing
workers. (Ohisson 94) A population-based registry study of fishery workers found elevated risks for
rotator cuff syndrome. (kaerlev 08) A cross sectional study from a retrospective cohort found
elevated risks of shoulder impingement syndrome among meat processing workers. (Frost 99)
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. (Frost 02) Workers with higher
force requirements appear to have increased risk of shoulder tendinosis and rotator cuff tears
when identified in large administrative databases. (Silverstein 02; Zakaria 04)

One prospective cohort study suggested high-hand force was associated with an increased risk
of rotator cuff tendinosis. (Silverstein 06, 08, 09) However, not all data support that supposition.
(Miranda 05; Yamamoto 09) High force and high repetition, and repetition alone (Descatha 09) are
reported risk factors. (Melchior 06; Roquelaure 06) Other data suggest working with the hands above
the shoulder is a risk factor (miranda 05) and another suggested long duration of shoulder flexion.
(Silverstein 08) However, these results are not consistent among studies. Other studies have not
found elevated risks of shoulder tendinitis, including one of assembly line packers (Luopajarvi 79)
and others of manufacturing workers, (McCormack 90) sewing machine workers, (McCormack 90) heavy
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work, (Bergenudd 88) bricklayers, (Stenlund 93) rockblasters, (Stenlund 93) and data entry workers."
(Kukkonen 83) 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.
(Fallentin 01) 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. (Kaergaard 00; van Eijsden-Besseling 10; Macfarlane 08) However,
most studies of psychosocial factors evaluated combined neck-shoulder disorders or shoulder
girdle pain. These studies found risks that included stress, (Kaergaard 00; Bernard 94) job demand,
(Johansson 94; Cassou 02; Andersen 03; Eltayeb 09; ven den Heuvel Pain 05) high distress,(Andersen 03; Manninen 97)
high psychological demand, (Leroyer 06; Roquelaure 09) low job control, (Cassou 02; Andersen 03; Skov 96;
Silverstein 08) job strain, (Grooten 07; Tornqvist 09; Ostergren 05) low social support, (Kaergaard 00; Andersen 03;
Harkness 04) job dissatisfaction, (Andersen 07; Harkness 04) depressive symptoms, (Mantyselka 10) low job
security, (Silverstein 08; Cassou 02) SMOKiNg, (Kane 06; Kaergaard 00) living alone with children, (Kaergaard 00)
low socioeconomic status, (van Eijsden-Besseling 10), and work organizational issues. (vyers 02) Risks of
disability were higher among foreign-born workers and women in a Swedish population-based
prospective cohort study. (Borg 01) Reduction in risk of shoulder and neck pain has been reported
with regular leisure time physical activity. (van den Heuvel 05) However, another study suggested
inconclusive evidence of the relationship between physical capacity and risk of shoulder pain.
(Hamberg-van Reenen 07) A Finnish study reported increased risk of early retirement particularly

among those with both heavy physical work combined with low cardiorespiratory fitness.
(Karpansalo 02)

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, (sakai 01;
Gotoh 01; Voloshin 05) interleukin-6, (Voloshin 05) tumor necrosis factor-alpha, (voloshin 05; Sakai 01) basic
fibroblast growth factor, (sakai 01) transforming growth factor, (sakai 01) metalloproteinases, (Voloshin
05) CD2-positive T-lymphocytes, (Santavirta 92) tenascin-C, (Hyvénen 03) substance P (Gotoh 98) and
vascular endothelial growth factor. (vanagisawa 01) 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. (Carp 07)

Some factors increase risk for shoulder pain, rotator cuff related disease, and atherosclerosis,
(Wendelboe 04; Viikari-Juntura 08) including obesity (Morken 00; Silverstein 08; Miranda 01; Luime 04; Wendelboe 04;
Roquelaure 09) Smoking, (Skov 96; Morken 00; Stenlund 93; Kane 06; Kaergaard 00; Baumgarten 10; Leino-Arjas 98),
hypercholesterolemia (Abboud 10), and diabetes mellitus. (Miranda 05; Roquelaure 09; Cole 09) These

factors may be reduced with active exercise. (Miranda 01) Genetic factors are also reported risks
(Nyman 09; Tashjian 09).

The prevalence of full-thickness rotator cuff tears in asymptomatic individuals over age 50 is
reported to be 6 to 51%. (Worland 03; Sher 95; Yamamoto 10) In cadavers, 23.1% had partial or full-
thickness tears. (Reilly 06) Age is a maijor risk factor for tendinitis and full and partial-thickness

rotator cuff tears. (Worland 2003; Sher 95; Tempelhof 99; Schibany 04; Sakurai 98; Yamamoto 09, 10; Linsell 06; Cassou 02;
Roquelaure 06; Clayton 08; Yamaguchi 06; Miranda 05; Silverstein 08; Wilson 43; Moosmayer 09; Neer 72; Milgrom 95; Miniaci 95; Reilly 06;

v 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.
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Codman 34; Keyes 35; Cotton 64) Risk is greater on the dominant side, (Yamamoto 09, 10; Silverstein 08) although
that is not a universal finding (Milgrom 95).

FIGURE 1. PREVALENCE OF ROTATOR CUFF ABNORMALITIES ON MRI BY AGE

MR Imaging Findings in asymptomatic people

B Complete Tear M Partial tear Tendiopathy Normal

Adapted from Needell S, Zlatkin M, Sher J, Murphy B, Uribe J. MR imaging of the rotator cuff: peritendinous and bone
abnormalities in an asymptomatic population. Am J Roentgenol. 1996;166(4):863-7.

Tears of the supraspinatus tendon have been associated with tears of the remaining rotator cuff
tendons, including the subscapularis, (Sakurai 98) as well as bicipital tendon tears. (Beall 03) The
prevalence of Type Il and Ill acromions rises with age and is associated with rotator cuff
pathology and tears in asymptomatic (Worland 03; Zuckerman 94) and symptomatic patients. (Gill 02)
Over age 70, the prevalence of Type Il and Il acromions is 80 to 93%. (Worland 03; Milgrom 95)
Evidence also suggests a relatively weak association between cuff tears and acromial types.
The reliability of classifying acromial type is poor, although large spurs have been associated
with a higher risk of tear. (0gawa 05)

Degenerative processes tend to occur in both shoulders. (yamaguchi 06) Risk factors reported for
degenerative processes include heredity, (Tashjian 09) ankylosing spondylitis, (Lambert 04)
rheumatoid arthritis, crystal diseases (gout, pseudogout, hydroxyapatite), trauma, (Yamamoto 09)
and sports activities. (Stenlund 93)

Acromioclavicular (AC) Sprain, Separation and Dislocation

AC joint sprains and separations are mostly reported in sports from blows to the shoulder or falls
(Stuart 95; Dohjima 01; Webb 92; Nordqvist 95); predominately among young males in the second and third
decades of life. (Clayton 08) 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 is sometimes clinically affected by arthrosis. (Petersson 83) 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 an unfortunate
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). Age is a clear osteoarthrosis risk. (Bonsell 00)
All joints are susceptible to involvement with systemic rheumatological conditions, including
rheumatoid arthritis. (Lehtinen 99) These joints are also affected by crystal arthropathies including
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gout and pseudogout. Obesity may act through a systemic mechanism. (Felson 00, 88; Oliveria 99;
Acheson 75) Anatomic evidence of AC joint arthrosis is common with an estimated prevalence of
29% of cadavers that included apparent age-related effects (Bonsell 00) as well as more AC
arthrosis on the right side. (Mahakkanukrauh 03) Elevated risks of acromioclavicular arthrosis have
been reported in fish-processing workers, (Ohisson 94) bricklayers, (Stenlund 92) and those active in
sports. (Stenlund 93) Glenohumeral arthroses are much less investigated for work-relatedness,
although some cases likely occur after work-related fractures and are thus occupational.

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 cause and effect.
Adhesive capsulitis may occur due to systemic risk factors. Some patients develop adhesive
capsulitis based on systemic risks such as diabetes mellitus and hypothyroidism. (Balci 99; Arkkila
96) Shoulder contracture after surgery may present similarly to adhesive capsulitis.

Fractures

All shoulder fractures, except for pathologic fractures, are the result of trauma. Fractures can
occur due to sporting or occupational accidents. 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. (Lind 89)

Glenohumeral Dislocation, Instability

A first-time occurrence of dislocation in the context of a discrete violently-traumatic event is
work-related. 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 less 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 population and clinical studies, (Hovelius 08; Griffith 08; Owens 07;
Headey 07; Cho 06; Vermeiren 93) With some studies of shoulder dislocation showing the majority of
persons who experienced shoulder dislocation had recurrence, (Headey 07; Vermeiren 93; Myers 04;
Moreau 01) With re-dislocation rates up to 62% (Myers 04) and 68%, (Moreau 01) depending on the
population. Overall, the earlier (younger) the initial dislocation, the likelier re-dislocation. (Hovelius
08) Depending upon the age of the patient, glenohumeral dislocation can cause substantial
rotator cuff injury. Proprioceptive (position-sense) deficits might contribute to shoulder instability
and injury. (Myers 04; Shibata 04; Moreau 01) It is unknown whether proprioceptive deficits precede and
dispose to injury or result from injury.

Labral Tears

There are no quality epidemiological studies of causes of labral tears or the reasons labral tears
become symptomatic. Labral tears frequently accompany glenohumeral dislocation (dislocated
shoulder). Aging may be a risk factor. (DePaima 49)

Trigger Points/Myofascial Pain/Muscle Tension Syndromes

No quality epidemiological studies demonstrate a work relationship for myofascial pain and
trigger points. There is epidemiological evidence that certain cases of muscle tension syndrome
may be occupational and that this disorder may be related to myofascial pain. (Kuorinka 79; Knave 85;
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Rossignol 87; Viikari-Juntura 83; Yu 96; Milerad 90; Onishi 76; Kaergaard 00) However, the quality of studies
reported has been suboptimal. True risk factors are not well defined. (Rudolph 97) Myofascial pain is
often determined to be work-related when the pain arises in a body part subject to a clear
occupational injury or when there is an 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. (Kaergaard 00) Stress has also
been associated with myofascial pain syndrome. (kaergaard 00) Fibromyalgia is a non-occupational
condition and is reviewed in the Chronic Pain Guidelines (see Appendix 1. Thoracic Outlet
Compression Syndrome (TOS)).

Thoracic Outlet Syndrome

There are no quality studies that address thoracic outlet syndrome. Thus, work-relatedness is
unknown and cases without an identifiable cause of compression are controversial. (Sheth 01;
Wilbourn 90) 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. (Wilbourn 90; Watson 09) 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 associated with keyboarding. (vu 96) In non-
specific shoulder pain, psychosocial issues including depression and stress are more prevalent.
(Miranda 05) There is evidence that non-specific shoulder pain is also commonly related to sports,
particularly swimming. (McMaster 93; Rupp 95; Richardson 80; Penny 80; Kennedy 78; Bak 97; Stocker 95)

Ergonomic Interventions for Shoulder Disorders with an Occupational Basis

In order to facilitate recovery and prevent recurrence of shoulder disorders, the physician may
recommend work and activity modifications or ergonomic redesign of the workplace. (xeogh 00) The
employer’s role in accommodating activity limitations and preventing further problems through
ergonomic changes is believed to be crucial in hastening the employee’s return to full activity. It
may be desirable to conduct an ergonomic analysis of the activities that may be contributing to
the symptoms. There are no quality validated ergonomic surveys or instruments available at this
time for evaluating shoulder exposures. (Garg 02, 05, 06; Cann 08; Stephens 06; Rucker 02) 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. (carg 02, 05, 06; Hughes 96)
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.

1. Recommendation: Ergonomic Interventions for Shoulder Disorders, Particularly Rotator Cuff
Tendinopathies
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 (l)
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2. Recommendation: Typing Posture for Prevention and Treatment of Shoulder Disorders
Mandating the 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.

Strength of Evidence — Not Recommended, Evidence (C) — Prevention
Not Recommended, Insufficient Evidence (l) — Treatment

3. Recommendation: Keyboarding Breaks for Patients with Shoulder Disorders and for Primary
Prevention
Keyboarding and computer (mousing) breaks are recommended for primary
prevention and for patients with symptoms of shoulder disorders.

Strength of Evidence — Recommended, Insufficient Evidence (l)

4. Recommendation: Forearm Support for Typing to Prevent Neck/Shoulder Symptoms
Forearm support for frequent computer keyboard users is recommended for potential
prevention of neck and/or shoulder symptoms.

Strength of Evidence — Recommended, Evidence (C)

5. Recommendation: Ergonomics Training in Moderate- or High-risk Manufacturing Settings
Ergonomics training is recommended in moderate- or high-risk manufacturing
settings.

Strength of Evidence — Recommended, Insufficient Evidence (l)

6. Recommendation: Ergonomics Training for Prevention of Musculoskeletal Disorders (MSDs)
in Office Settings
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)

Rationale for Recommendations

Quality studies of ergonomics interventions have been reported only for office settings. (verhagen
06; Rempel 99, Rempel 06; Gerr 05; Tittiranonda 99) Nevertheless, in jobs with high ergonomic factors,
particularly combined high force, shoulder postures between 90 and 120° of forward flexion or

abduction and high-repetition, interventions are recommended to reduce exposures (Garg 02, 05,
06; Herbert 00)

Quality evidence has reported no beneficial effects of the 90° typing posture (seated erect; feet
on floor; knees, hips, and elbow joints all at 90° angles), instead it has the same injury rates as a
laid-back posture when examining distal upper extremity disorders of neck/shoulder symptoms.
(Gerr 05) Quality evidence suggests reductions in neck/shoulder symptoms might be realized
through utilization of a forearm support. (Rempel 06)

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 03) Various types
of breaks have been utilized including stretching breaks and exercise programs. (Lee 92; Galinsky 00, 07;
Carter 94; Silverstein 88; Feuerstein 04; Fenety 02; Balci 04; Henning 97) Quality evidence supporting the efficacy of
breaks is weak, especially for symptomatic patients. (Galinsky 00, 07; van den Heuvel 03) 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
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impair productivity. (Henning 97; Galinsky 00; Balci 03, 04; McLean 01; van den Heuvel 03; Floru 87; Sauter 92; Kopardekar
94) 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.

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 06) and another found benefits for the neck, but not
distal upper extremity. (Ketola 02) An RCT comparing wrist splinting with ergonomic education
found splinting superior. (Werner Arch Phys Med Rehabil 05) If there is a benefit of ergonomic training, it
may be modest. Training should consist of quality information.

Return-to-Work Programs

Return-to-work programs have not been well studied among patients with shoulder disorders
(see Chronic Pain Guidelines). Generally, these programs include gradual increase in shoulder
use, especially focusing on strength, repetition, and endurance. Several studies suggest that job
physical demands, lack of job accommodation, and psychosocial conditions are the most
important factors in predicting work disability. (Tumer 07; Bonzani 97; Gimeno 05)

1. Recommendation: Return-to-work Programs for Treatment of Subacute or Chronic Shoulder
Disorders
Return-to-work programs are recommended for treatment of subacute or chronic
shoulder disorders, particularly in patients with significant lost time.

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).

Strength of Evidence — Recommended, Insufficient Evidence (l)

Rationale for Recommendations

There are no quality studies that review the types of return-to work programs typically found in
the U.S. There is one quality study from Spain; (Abasolo 07) 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 U.S. Thus, this study has limited if any applicability to
the U.S. 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.

Work Activities

Work-activity modifications are often necessary during the treatment course for patients with
acute and chronic shoulder pain, regardless of cause. Advice on how to avoid exacerbating
activities that at least temporarily increase pain includes a review of work duties to decide
whether or not modifications can be accomplished without employer notification and to
determine whether modified duty is appropriate and available. Continuing activity helps prevent
weakness atrophy and mobility loss. Slings generally should be avoided. For cases with
moderately severe to severe pain, it may be reasonable to rest the shoulder by using a sling for
no more than a few days. Gentle ROM exercises (e.g., pendulum) should be performed at least
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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 and motion. Every attempt should be made to maintain patients at the maximal
levels of activity, including work, hobbies, and sports activities as it is in patients’ best interest.
(Ametz 03) 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. (Kuijpers 06; Descatha
09)

The first step in determining whether work-activity modifications are required usually involves a
discussion with the patient regarding whether he or she has control over his or her job tasks, the
nature of those tasks, and the overall job physical demands. (Lotters 06) In such cases where the
worker can make modifications, e.g., 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 some 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., typically a physician, occupational therapist, physical therapist, or some ergonomists).
Despite their limitations, ergonomic guidelines should be considered when assigning activity
limitations.

Work limitations should be tailored by taking into account 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 his or her
condition. Sometimes it is necessary to write limitations or to prescribe activity levels that are
above what the patient feels he or she can do, 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 pain problem 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:

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

= Increases in symptoms should be heard with sympathy, and factors which are associated
with significant increases in pain should be addressed;

* |ncreases 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

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

The following are common limitations that may be needed for acute shoulder pain patients:
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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 60° 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.
Some additionally required limitations such as avoiding static use or highly repetitive use.

The physician may also need to educate the employer that:

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.

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

As recovery occurs, as well as to facilitate recovery, gradual reduction in activity limitations is
recommended. 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 of functional activities and/or home exercise program(s). Table 4 provides a guide
for recommendations about durations of activity modification from initial injury. They are targets
to provide a guide from the perspective of physiologic recovery and may assist in focusing on
return of function. (Faber 06) Orthopedic surgeons often see patients who have failed initial non-

operative management thus might have more patients who fall outside these targets. For

example, post-operative shoulder patients often require greater initial limitations of no lifting of

any weight and no use of the arm with gradually increased activity.

Table 4. Guidelines for Modification of Work Activities and Disability Duration*

Recommended Target for

NHIS Experience

Disability Duration** Data***
With Without Median Percent
Modified Modified (cases with | (no lost
Disorder Activity Modifications and Accommodation} Duty**** Duty lost time) time)
Acute tears in | Refer for possible repair. 1-2 days' 21 days' 27 days 66%
rotator cuffin | Avoid work at a 90° forward or sideway position,
younger pushing, pulling, and heavy lifting if patient wishes
workers to avoid surgical repair.
Symptomatic | Avoid work at a 90° forward or sideway position, 1-2 days' 21 days't 27 days 66%
rotator cuff tear | pushing, pulling, and heavy lifting.
Re-evaluate treatment approach if symptoms not
resolved with non-operative treatment.

Rotator cuff Graded increase in activity. Generally return to 2-6 weeks 2-6 months
repair or unlimited work over approximately 3 months. (Some
subacromial Highly physically demanding jobs may require up to patients will
decompression | 6 months if the person is able to return to that be
for position at all. Some will require permanent permanently
impingement limitations. disabled in

this setting.)
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Recommended Target for NHIS Experience
Disability Duration** Data***
With Without Median Percent
Modified Modified (cases with | (no lost
Disorder Activity Modifications and Accommodation} Duty**** Duty lost time) time)
Impingement Avoid overhead work, pushing, pulling, and heavy 0-1 day 3-7 dayst 14 days 65%
syndrome, lifting.
rotator cuff
tendinoses,
bicipital
tendinosis,
subacromial
bursitis
Shoulder Avoid pushing, pulling, and heavy lifting 0-3 days 21 days' 9 days 50%
instability
Acute No use of the affected extremity. May require 3-14 days 2-6 months 1 month
Glenohumeral | surgical intervention
Dislocation
Recurrent Avoid overhead work, pushing, and pulling 0 days 21 dayst 12 days 35%
dislocation
AC joint sprain | Avoid activities that cause significant symptoms or 0-1 day 3-7 dayst 14 days 23%
apply excessive force to the affected ligament.
Typically requires avoiding overhead work,
pushing, and pulling.
AC joint Allow activity as tolerated, with arm in immobilizer 3-7 days 21 days 14 days 18%
separation
Non-specific Allow all activities as tolerated — consider 0 days 0-7 days' 4 days 49%
shoulder pain modification of activities that aggravate symptoms,
but range-of-motion and conditioning exercises
should be performed by patient.
Shoulder No use of fractured shoulder 1-4 weeks Depending
fracture Most shoulder fractures will require longer on
limitations, particularly depending on fracture type, treatment,
severity of fracture, work demands and generally up
accommodations to 8-12
weeks if
unable to
accommodat
e and
forceful use
of arm is
required.
May be up to
6 months in
cases of
subsequent
debility and
need of
rehabilitation
Labral tear Allow activity as tolerated. (Labral tear is more 3-7 days 21 dayst
likely to be identified early with traumatic injury.)
Adhesive Generally require increasing activities and ranges 0-21 days 1to 6
capsulitis of motion. Limitations depend heavily on job months
physical demand requirements.
Idiopathic adhesive capsulitis typically has a course
or natural history well over 1 year.

*These are general guidelines for the provider based on consensus or population sources and are never meant to be applied to
an individual case without consideration of injury or disorder severity, workplace factors, concurrent disease or other social or
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medical factors that can affect recovery. Occupational factors, especially the physical demands of the job may have
considerable impacts; especially in high job physical demands tasks or positions. Thus, some workers will fall out of these
ranges.

**These parameters for disability duration are consensus optimal targets as determined by a panel of ACOEM members in 1996
and reaffirmed by a panel in 2002 and subsequently revised in 2010. In most cases, persons with one non-severe extremity
injury can return to modified duty immediately.

***Based on the CDC NHIS (National Health Interview Survey)

****If the workplace has the ability to accommodate one handed use, then there is no time loss that is generally justifiable.
Situations of severe injuries with considerable pain may be limited exceptions.

tMany of these cases require no lost time.

FLimitations assume significant exposure is present, otherwise permissible to maintain usual job functions during treatment and
ascertain whether condition will resolve without limitations.

tMany of these cases require no lost time.

llIAssumes rotator cuff tear and surgical repair is not performed.

Initial Care

Assuring that there are no red flags is the treating physician’s first concern. Next, consider the
patient’'s comfort. 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) 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
should begin 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), 2"- and
3-line recommendations may be considered. Physicians should consider the possibilities of
diagnosed and previously undiagnosed medical diseases such as diabetes mellitus and various
arthritides.

Recommendation: Education for Shoulder Disorders
Education is recommended for patients with shoulder disorders.

Frequency — 1 or 2 appointments for educational purposes; may include information about self
care and rehabilitation, and teach adaptive techniques and use of adaptive equipment (as
indicated) to facilitate continued participation in daily activities despite shoulder 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.

Strength of Evidence — Recommended, Insufficient Evidence (l)

Rationale for Recommendation
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
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that may have biased towards the null. (DeBruijn 07) 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 (e.g., importance of performing pendulum exercises,
advancement of activity levels) education 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 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 for the Use of Education

There is 1 moderate-quality RCT incorporated into this analysis.

De Bruijn
2007

RCT

N =111
with
acute or
subacut
e
shoulde
r pain

Education and
activation program
(2-6 sessions over 6
weeks, up to 20
minutes per session,
focus to maintain or
induce cognitions
and stimulate
adequate behavior
with advice on ADLs
through operant
conditioning) vs.
usual care; 26
weeks follow-up.

Catastrophizing
at baseline
related to
functional
limitations (p
<0.0001). SDQ
score at
baseline also
related to
functional
limitations (p
<0.0001).

“The EAP has no
significant effect on the
outcome of SCs
[shoulder complaints]
after 6 and 26 weeks.
The relation between
catastrophising at
baseline and functional
limitations suggests that
an intervention focusing
specifically on
catastrophising may be
more successful in
reducing functional
limitations in the long
term.”

Some baseline
differences, %
very low
catastrophizing
category usual
care 49% vs.
EAP 27% (p =
0.02). Appears
to have
randomization
failure and may
have biased
towards null.

Activity Modification
Shoulder disorders may lead to joint stiffness more often than other joint disorders. Once red
flags have been ruled out, careful advice regarding maximizing activities within the limits of
symptoms is imperative because patients with shoulder disorders tend to have stiffness followed
by weakness and atrophy. Generally avoid use of a sling due to potential complications of
weakness and adhesive capsulitis. For cases with moderately severe to severe pain requiring
joint rest, brief sling use for a few days may be reasonable. However, gentle ROM exercises
(e.g., pendulum) are desirable even during this time. Patients acutely should avoid activities that
precipitate or significantly increase symptoms while continuing general activities and motion.
Therapeutic exercise, including strengthening, should start as soon as possible without
aggravating symptoms. Patients can usually tolerate pendulum exercises even when discomfort

is pronounced, and this method can preserve ROM. Manipulative techniques have

demonstrated decrease in shoulder symptoms for some diagnoses (see below).

Activities and postures sometimes significantly increase symptoms and should be avoided

especially for acute rotator cuff tears, rotator cuff tendinoses, AC sprain or separation and

impingement. The following are common limitations needed for shoulder pain patients:

= 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).
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= Avoid more than 60° abduction or forward flexion. Although not necessarily correct, this is
sometimes described as avoiding lifting with the hands above shoulder height to facilitate
implementation.

= Some additionally require limitations such as avoiding static use or highly stereotypical use

As recovery occurs, careful monitoring of activity levels is required. Gradual advancement in
activity levels both at work and avocationally is advised to facilitate functional restoration.
Ideally, activity levels may be advanced incrementally in and out of work with recovery of full
function, or in cases of permanent impairments, optimal function.

Exercise

Exercise has long been used for treatment of shoulder injuries, particularly those involving the
rotator cuff. (Kuhn 09; Bang 00; Brox 93, 99; Conroy 98; Haahr 05; Ludewig 03; Rahme 98; Senbursa 07; Walther 04; Werner 02;
Bernaards 06; Geraets 04; McClure 04; Bennell 07; Bergman 04; Kelly 10; Kromer 09; Ainsworth 07) The necessity for exercise
as a treatment for these disorders is underscored by the large number of trials of many
interventions that implemented exercises across patients randomized for assessment of other

treatments. (Smith 86; van der Heijden 99; Ginn 05; Geraets 05, 06; Johansson 05; Herrera-Lasso 93; Bal 09; Aktas 07;
Bang 00; Citaker 05; Conroy 98; Senbursa 07; Gerdesmeyer 03; Blair 96; McInerney 03; Plafki 00; Akgun 04; Brox 93; Brox 99;

Haahr 05; Hay 03; Giombini 06) Despite beliefs in the importance of exercise, quality evidence in

support of exercise itself, rather than its use as a multimodal intervention or adjunct, is sparse.
(Philly Panel 01; Johansson 02; Koester 05; Souza 09; Kuhn 09; Green BMJ 98; van der Heijden 97; Thomas 05; Desmeules

03; Kelly 10; Kromer 09) The available quality trials are relatively few in number; nearly all have mixed
different types of exercises, and individualized treatments based on perceived patient
characteristics. Additionally, other types of co-interventions also are common. These factors all
sharply limit the ability to draw evidence-based conclusions (Desmeules 03; Michener 04).

1. Recommendation: Range-of-motion Exercises for Shoulder Pain
Range-of-motion exercises are recommended for treatment of patients with shoulder
pain.
Indications — Shoulder pain
Frequency/Duration — A self-directed program as tolerated (patients who have a rotator cuff

tear or labral tear will not be able to tolerate strenuous stretching). Supervised programs may

be indicated for patients who require supervision initially or otherwise need assistance with
motivation or concomitant fear avoidant belief training (see Chronic Pain Guidelines and
Low Back Complaints) for a few appointments to help initiate the program. Additional
supervised appointments are indicated for patients who fail to progress or need greater
supervision, such as for ongoing fear avoidant beliefs. (Ludewig 03) Dose unclear for patients
with shoulder pain; common regimens of ROM exercises performed 1 to 3 times a day.

Indications for Discontinuation — Non-compliance, development of other disorders.
Strength of Evidence — Recommended, Evidence (C)

2. Recommendation: Strengthening Exercises for Shoulder Disorders
Strengthening exercises are recommended for treatment of patients with shoulder
disorders.

Indications — Shoulder disorders, added after instituting stretching exercises and the acute
pain phase has passed. (Ludewig 03)

Frequency/Duration — Home program frequency 2 to 3 times a day for shoulder disorders.
Supervised treatment frequency and duration dependent on symptom severity and acuity
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and comorbid conditions. In severe disorders, possibly 3 appointments a week for 2 to 3
weeks, generally tapering to twice weekly for 2 to 3 weeks, then weekly for an additional 4
weeks.

Dose — For strengthening progression, start with rotator cuff and scapular muscle
strengthening, progressing to strengthening of arm elevation as guided by symptoms and
ability to perform exercises. One successful regimen implemented exercises 2 times a week
for 8 weeks with 6 repetitions at maximal exertion, then training with 2 series of 8 repetitions
at 50% of maximal strength and a 2nd series at 70% maximal strength for flexion, extension,
medial rotation, and lateral rotation. (Lombardi 08)

Indications for Discontinuation — Development of a strain, noncompliance, failure to improve.
Strength of Evidence — Recommended, Evidence (C)

2. Recommendation: Aerobic Exercises for Shoulder Disorders
There is no recommendation for or against the use of aerobic exercise for patients
with shoulder disorders, including rotator cuff tendinopathies.

Strength of Evidence — No Recommendation, Insufficient Evidence (1)

Rationale for Recommendations

There are multiple moderate-quality trials evaluating exercise for treatment of shoulder injuries; however,
they are prone towards multiple co-interventions and other weaknesses that considerably limit the utility
of the available data. One trial found a home-exercise program of stretching and strengthening
successful for treating construction workers with impingement syndrome. (Ludewig 03) Another trial found
no benefits of supervised therapy compared with a home-exercise program or a sling; however, as more
than 50% were previously treated by therapy, it appears to have been potentially biased. (walther 04) Two
trials compared exercise interventions with wait-listed controls and were interpreted as suggesting
efficacy; however, these trials are likely biased in favor of the intervention due to use of controls who
knew they are not being treated. (Lombardi 08; Ginn 97) Yet, one of these trials included specific exercise
benchmarks for strengthening, and documented considerable benefits, (Lombardi 08) suggesting benefits
beyond the biases of the study design. A trial of physiotherapy compared with manual therapy and
injection found injection superior and manual therapy approximately equivalent over the longer term.
(Winters 97) Another trial that attempted to confirm that postural exercises were beneficial, instead found
some evidence that the fitness and strengthening exercise arm was superior in the short-term. (van
Eijsden-Besseling 08) Another found a standardized protocol was equivalent to an individualized exercise
prescription. (Wang 06)

A retrospective study of prognostic factors associated with impingement syndrome found active
treatment and fewer prescription medications and sick leave to be associated with better prognosis. (Brox
96) An experimental study in healthy volunteers found the empty-can and full-can exercises were most
effective at activating the supraspinatus, and thus were predicted to be most effective for strengthening
this muscle. (Takeda 02) However, because the empty-can exercise has greater potential to cause pain
and decrease the subacromial space, (Burke Clin Orthop Rel Res 02; Thigpen AJSM 06) the full-can is
recommended for use over the empty can. A randomized trial in healthy subjects found eccentric training
superior to concentric and eccentric training group for purposes of increasing peak force and peak
torque. (Bast 98) A small, uncontrolled experimental study among patients with impingement syndrome
found a painful eccentric supraspinatus (empty can) and deltoid training program effective. (Jonsson 06)
There is a single RCT indicating efficacy of active exercise over placebo laser for patients with rotator
cuff tendinopathy/impingement syndrome. (Brox 93; Brox 99) Thus, there is limited evidence in support of
stretching and strengthening exercises and they are recommended. There is no evidence in support of
aerobic exercises for typical shoulder joint disorders (see Trigger Points/Myofascial Pain/Muscle Tension
Syndromes).
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Physical therapy has also been reported as successful for most patients with full-thickness rotator cuff
tears. However, modestly superior results over 1 to 5 years of follow-up have been reported among
surgically treated patients (Moosmayer 10, 14) as well as in a large cohort study. (Kuhn 13)

Exercises are not invasive, have low adverse effects, and are not costly when performed as a self-
directed program. They may be high cost when performed as part of a lengthy supervised program;
however, they are recommended in some severe cases and may be necessary, particularly with cases of
fear avoidant beliefs and catastrophizing.

Evidence for the Use of Exercise
There is 1 high and 15 moderate-quality RCTs (one with two reports) incorporated into this analysis.
There are 2 low-quality RCTs (Gin 05; Gin 97) in Appendix 2.

Follow-up Visits

Patients with acute shoulder disorders may benefit from a small number of follow-up visits in the
first 2 to 4 weeks with a health professional who can counsel the patient to avoid static
positions, perform gentle ROM exercises, alter activities, and adjust medication use. The
practitioner should address questions and make these sessions interactive so that the patient is
fully involved in his or her recovery. These interactions may be done in a clinic or by telephone.
Physician follow-up is generally required when changes in activity limitations are needed or to
check that the patient is healing at an appropriate pace in order to advance treatment or
intervene to prevent delays in recovery. Physician follow-up might be expected every 4 to 7
days if the patient is off work and every 7 to 14 days if the patient is working. More severe
disorders and post-operative patients may require follow-up for up to 1 year after surgery as
there is evidence these conditions improve up to 1 year post-op. (Holtby 10)

Special Studies and Diagnostic and Treatment Considerations

For most patients with non-traumatic shoulder problems, special studies are not needed, absent

red flags, 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:

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

= Stress films of the AC joints (views of both shoulders, with and without patient holding 15-Ib
weights) may be indicated if the clinical diagnosis is AC joint separation and examination and
standard radiographs are inconclusive. Care should be taken when selecting this test
because the disorder is usually clinically obvious; the test only serves to differentiate
between Grade 1 and 2; and has little utility as both are treated non-operatively.

= |f 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.

= 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.

= 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.
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Subsequent, additional indications include:
» Traumatic injury with shoulder weakness suggesting rotator cuff tear.

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

= 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).

= Failure to respond to treatment as expected.
= Failure to progress in a strengthening program intended to avoid surgery.

= 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. (Dinnes HTA 03) 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. (Dinnes HTA 03) 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 (laboratory tests, plain-film radiographs of the shoulder) and more specialized
imaging studies are not recommended during the first month 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.

Suspected acute tears of the rotator cuff in younger workers (typically considered to be <40 years)
are usually surgically repaired acutely to restore function; in older workers, these tears are
typically treated conservatively at first. Partial-thickness tears should be treated the same as
impingement syndrome regardless of magnetic resonance imaging (MRI) findings, although large
partial thickness tears may be considered for earlier surgical treatment. Shoulder instability can be
treated with stabilization exercises; radiographs may help demonstrate relevant bony pathology.
For patients with limitations of activity after four weeks and unexplained physical findings
(weakness, stiffness), such as localized pain (especially following exercise), specialized imaging,
such as an MRI, may be indicated to clarify the diagnosis and assist reconditioning. Imaging
findings can be correlated with physical findings.

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
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autoimmune diseases (such as rheumatoid factor) can be useful to screen for inflammatory or
autoimmune sources of joint pain.

Diagnostic Testing and Other Testing

Antibodies

There are numerous antibodies that 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.

1. Recommendation: Antibodies for Diagnosing Shoulder Pain with Suspicion of
Rheumatological Disorder
Antibody levels are recommended to evaluate and diagnose patients with shoulder
pain that have reasonable suspicion of rheumatological disorder. However, ordering
of a large, diverse array of antibody levels without targeting a few specific disorders
diagnostically is not recommended.

Indications — Patients with shoulder pain with suspicion of rheumatological disorder.
Strength of Evidence — Recommended, Insufficient Evidence (l)

2. Recommendation: Antibodies to Confirm Specific Disorders
Antibody levels are strongly recommended as a screen to confirm specific disorders
(e.g., rheumatoid arthritis).

Indications — Shoulder pain and a presumptive diagnosis of a rheumatological disorder.
Strength of Evidence — Strongly Recommended, Evidence (A)

Rationale for Recommendations

Elevated antibody levels are highly useful for confirming clinical impressions of rheumatic
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.

C-Reactive Protein, Erythrocyte Sedimentation Rate, and Other Non-Specific

Inflammatory Markers

There are many markers of inflammation that may be measured serologically in patients. (Sakai
01; Gotoh 98, 01; Voloshin 05; Santavirta 92; Hyvénen 03; Yanagisawa 01) These include C-reactive protein
(CRP), erythrocyte sedimentation rate (ESR), interleukins, ferritin, and an elevated total protein-
albumin gap.

Recommendation: Non-specific Inflammatory Markers for Screening for Inflammatory Disorders
in Subacute or Chronic Shoulder Pain
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Erythrocyte sedimentation rate and other inflammatory markers are recommended for
screening for inflammatory disorders with reasonable suspicion of inflammatory disorder
in patients with subacute or chronic shoulder pain. However, ordering of a large, diverse
array of anti-inflammatory markers without targeting a few specific disorders
diagnostically is not recommended.

Indications — Shoulder pain with suspicion of rheumatological disorder.
Strength of Evidence — Recommended, Insufficient Evidence (l)

Rationale for Recommendation

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.

Evidence for the Use of C-Reactive Protein, Erythrocyte Sedimentation Rate, and Other Non-
specific Inflammatory Markers

There are no quality studies to address the use of C-reactive protein, erythrocyte sedimentation
rate, and other non-specific inflammatory markers for shoulder pain.

Cytokines
See Chronic Pain Guidelines.

Roentgenograms (X-Rays)

X-ray is the most basic of the anatomical tests, show bony structure and, after many decades of
use, are the initial test for evaluation of most cases of shoulder pain. (Bonsell 00; Hardy 86) 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 no quality evidence to support its use. Two or three views of the shoulder are generally
performed. The threshold for x-ray 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. Age has been found to be a potent predictor of increased degenerative
changes found on x-ray in the acromioclavicular joint. (Bonsell 00) Reportedly, x-ray has been
helpful for diagnosing os acromiale in shoulder pain patients who were otherwise thought to not
have the condition. (Burbank 07) 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 08) Glenohumeral arthrosis is also more likely if there is a full-thickness
rotator cuff tear. (Gartsman 97) Plain radiographic findings are used to stage disease involvement in
osteonecrosis or humeral avascular necrosis. Early x-rays are usually normal or have less
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distinct trabecular patterns since the living part of the bone does not image. (Harreld 09; Ficat 85) AS
the disease progresses, x-rays begin to show osteoporotic areas, progressing to sclerotic areas
and finally flattening and bony collapse. (Harreld 09; Ficat 85)

Recommendation: X-rays for Acute, Subacute, or Chronic Shoulder Pain
X-ray is recommended for evaluation of acute, subacute, or chronic shoulder pain.

Indications — Most patients with shoulder pain.

Frequency/Duration — Obtaining x-rays once is generally sufficient. For patients with chronic or
progressive shoulder pain, it may be reasonable to obtain a second set of x-rays months to
years subsequently to re-evaluate the patient’s condition, particularly if symptoms change.

Strength of Evidence — Recommended, Insufficient Evidence (l)

Rationale for Recommendation

X-ray is helpful to evaluate most patients with shoulder pain, both to diagnose and to assist with
the differential diagnostic possibilities such as tendinoses and arthroses. X-ray is particularly
helpful for diagnosis of calcific tendinitis, which results in different treatment options (see below).
There are no quality studies. X-ray is non-invasive, low to moderate costly, and has little risk of
adverse effects and therefore, is recommended.

Evidence for the Use of X-rays
There are no quality comparative studies evaluating the use of x-ray for shoulder pain.

Shoulder Arthroscopy

Arthroscopy may used for diagnostic confirmation as part of a therapeutic surgical treatment.
(Dinnes HTA 03; Fouse 07; Abrams 06; Baker 03; Ahmad 04; Boszotta 04) Arthroscopy is thought to be superior to
MRI and ultrasound for diagnosing partial thickness rotator cuff tears. Arthroscopy has been
used to evaluate glenohumeral arthrosis. (Guyette 02) Arthroscopic approaches have been found
to be effective for treatment of rotator cuff tears, impingement, glenohumeral instability,
recurrent dislocations, labral tears, acromioclavicular arthritis, and long-head biceps tendon
pathology syndrome (see below). Some caution is indicated because intrasubstance tears are
not well visualized arthroscopically.

Recommendation: Diagnostic Arthroscopic Surgery for Shoulder Pain
Diagnostic arthroscopy is recommended for evaluation of carefully select patients with
shoulder pain, including subsequent, definitive operative approaches.

Indications — One or more of the following: 1) rotator cuff tear with surgical indications with the
expectation that surgical treatment will immediately follow arthroscopy (see below); 2) labral tear
with surgical indications (see below); 3) impingement syndrome with surgical indications (see
below); 4) other moderate or severe shoulder joint pain, acromioclavicular arthritis, or
mechanical symptoms with substantially reduced ROM or functional impairment and failure to
resolve with at least 1 trial of glucocorticosteroid injection and/or physical or occupational
therapy (or exercise program). See specific diagnoses for additional considerations, discussion
and specific indications.

Strength of Evidence — Recommended, Insufficient Evidence (l)
Rationale for Recommendation
Arthroscopy is performed nearly universally in a context of a pre-operative diagnosis thought to be a

treatable abnormality, rather than merely for diagnostic purposes. If a specific diagnosis is not suggested
by and supported by the evaluation with history, physical examination, and imaging studies, then surgical
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intervention is much less likely to be successful and caution should be taken in doing a purely diagnostic
arthroscopy. There are no quality studies of arthroscopy for diagnostic purposes due to many
methodological weaknesses in the available literature. (Dinnes HTA 03) It appears helpful for diagnosis and
subsequent operative approaches. (Baumann 08, Bishop 03) 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.

Bone Scans

Bone scans involve intravenous administration of Technetium Tc-99m, a radioactive tracer
medication that is preferentially concentrated in areas of metabolic activity (turnover) in bone.
The radioactivity is then detected by a large sensor and converted into skeletal images showing
the increased uptake. There are many causes for abnormal radioactive uptake, including
multiple myeloma, metastases, infection, inflammatory arthropathies, fracture, or other
significant bone trauma. 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.

1. Recommendation: Bone Scanning for Select Use in Acute, Subacute, or Chronic Pain
Bone scanning is recommended for select use to evaluate acromioclavicular joint pain
or where there is more than one joint to be evaluated in patients with acute, subacute,
or chronic pain to assist in the diagnosis of osteonecrosis or other conditions with
increased bone metabolism.

Indications — Shoulder pain with suspicion of osteonecrosis or other increased polyostotic
bone metabolism in multiple joints and bones or acromioclavicular joint pain.

Strength of Evidence — Recommended, Insufficient Evidence (l)

2. Recommendation: Routine Use of Bone Scanning for Routine Shoulder Joint Evaluations
Bone scanning is not recommended for routine use in shoulder joint evaluations. It is
generally thought to be inferior to MRI, as MRl is specific and sensitive.

Strength of Evidence — Not Recommended, Insufficient Evidence (1)

Rationale for Recommendations

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. Bone scanning is minimally invasive, has minimal potential for
adverse effects (essentially equivalent to a blood test), but is high cost.

Computerized 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
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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 MRI is not
as good for bone imaging. CT arthrogram can be used in place of MRI to evaluate for rotator
cuff tear.

1. Recommendation: Routine CT for Evaluating Acute, Subacute, or Chronic Shoulder Pain
Routine CT is not recommended for the evaluation of acute, subacute, or chronic
shoulder pain.

Strength of Evidence - Not Recommended, Insufficient Evidence (1)

2. Recommendation: Routine CT for Evaluation of Complex Proximal Humeral and
Glenoid/Scapular Fractures
Routine CT is recommended for the evaluation of complex proximal humeral and
glenoid/scapular fractures.

Strength of Evidence -Recommended, Insufficient Evidence (I)

3. Recommendation: CT for Evaluating Patients with Osteonecrosis (AVN)
CT is recommended for the evaluation of select patients with osteonecrosis,
particularly in whom subchondral fractures are being sought. It is also recommended
for those who need advanced imaging, but have contraindications for MRI. Otherwise,
MRI is thought to be superior.

Indications — Shoulder pain from osteonecrosis with suspicion of subchondral fracture(s) or
increased polyostotic bone metabolism.

Strength of Evidence - Recommended, Insufficient Evidence (I)

Rationale for Recommendations

MRI is considered superior to computerized tomography for imaging most shoulder
abnormalities where advanced imaging of soft tissues is usually the primary concern. However,
where imaging calcified structures is required, CT is considered superior. This includes complex
proximal humeral and glenoid/scapular fractures. A contrast CT study is minimally invasive, has
few, if any, adverse effects but is costly. It is recommended for select use.

Evidence for the Use of CT
There are no quality studies evaluating the use of CT for shoulder pain.

Helical CT Scans

Helical CT scans are sometimes used for diagnosing osteonecrosis. There is quality evidence
that they are superior to MRI or x-ray for identifying subchondral fractures in the femoral head.
(Stevens 03; Jurik 94) Bone scans were traditionally used for diagnosis and may be positive even
though an x-ray may be normal. (Ficat 85; Sinha 99; Svahn 75; Harreld 09) However, they have largely
been replaced by MRI scans.

1. Recommendation: Routine Helical CT for Evaluating Acute, Subacute, or Chronic Shoulder
Pain

Routine helical CT is not recommended for evaluation of acute, subacute, or chronic
shoulder pain.

Strength of Evidence — Not Recommended, Insufficient Evidence ()
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2. Recommendation: Helical CT for Evaluating Osteonecrosis
Helical CT is recommended for evaluation of patients with osteonecrosis who have
contraindications for MRI.

Indications — Patients with shoulder pain from osteonecrosis with contraindications for MRI
(e.g., implanted hardware) or increased polyostotic bone metabolism.

Strength of Evidence - Recommended, Insufficient Evidence (I)

3. Recommendation: Helical CT for Select Acute, Subacute, or Chronic Shoulder Pain
Helical CT is recommended for select patients with acute, subacute, or chronic
shoulder pain in whom advanced imaging of bony structures is thought to potentially
be helpful. It is also recommended for those who need advanced imaging, but have
contraindications for MRI.

Indications — Patients with acute, subacute or chronic shoulder pain with need for advanced
bony structure imaging. Patients needing advanced imaging, but with contraindications for
MRI (e.g., implanted hardware) are also candidates.

Strength of Evidence — Recommended, Insufficient Evidence (l)

Rationale for Recommendations

Helical CT scanning has been largely replaced by MRI. However, there are patients who have
contraindications for MRI (e.g., implanted ferrous metal) helical CT is recommended. Helical CT
scan has been thought to be superior to MRI for evaluating subchondral fractures; however, a
definitive study has not been reported. (Stevens 03)

Helical CT has few if any adverse effects, but is costly. It is recommended for select use.

Evidence for the Use of Helical CT Scans
There are no quality studies evaluating the use of helical CT scans for diagnosing shoulder pain.

Local Anesthetic Injections for Shoulder Pain Diagnosis
See for Rotator Cuff Tendinosis Injections.

Electromyography (including Nerve Conduction Studies)

See the Neck and Upper Back Complaints and Hand, Wrist, Forearm Complaints for discussion
regarding use of electrodiagnostic studies for evaluation of cervical 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. (Moghekar 07; Wilbourn 07)

Recommendation: Electromyography for Diagnosing Subacute or Chronic Peripheral Nerve
Entrapments

Electrodiagnostic studies are recommended to assist in the diagnosis of subacute or
chronic peripheral nerve entrapments, including the long thoracic nerve, brachial
plexopathies, and suprascapular nerve.

Indications — Patients with subacute or chronic paresthesias with or without pain, particularly
with unclear diagnosis.

Strength of Evidence — Recommended, Insufficient Evidence (l)
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Rationale for Recommendation

Electrodiagnostic studies may assist in confirming peripheral nerve entrapments such as the
long thoracic nerve and suprascapular nerve. These studies are minimally invasive, have
minimal potential for adverse effects, and are moderate to high cost depending on the extent of
the testing required.

Evidence for the Use of Electromyography
There are no quality studies evaluating the use of electrodiagnostic studies for diagnosing
peripheral nerve entrapments relevant to the shoulder.

Functional Capacity Evaluations
See Chronic Pain Guidelines.

Magnetic Resonance Imaging (MRI)

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 09; Chang 06; Ardic 06; Tuite 00; Connell 99; McFarland 09; Pandya 08; Cartland 92; Chang 08;
Tirman 94; Wnorowski 97; Tung 00; Reuss 06) 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 03) Similarly accuracy is lower for smaller than larger tears. (vyamakawa 01) MRIs are
considered the gold standard for evaluation of osteonecrosis patients and are used to quantify

volume of affected tissue including marrow edema which is inversely correlated with prognosis.
(Harreld 09; Jones 04; Koo 95; Coombs 94; Cherian 03; Radke 03; Scheiber 99; Helenius 06)

1. Recommendation: MRI for Diagnosing Rotator Cuff Tears, Tendinoses, Impingement, or
Subacromial Bursitis
MRI is 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.

Indications — Patients with an acute, clinically significant rotator cuff tear or subacute or
chronic shoulder pain suspected of having a clinically meaningful rotator cuff tear. If there is
significant rotator cuff weakness, immediate imaging may be indicated. (Exceptions include
elderly patients 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 approximately 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).

Dose/Frequency — Repeat MRI based on significant change in symptoms and/or
examination findings.

Strength of Evidence - Recommended, Insufficient Evidence (I)

2. Recommendation: MRI for Diagnosing Osteonecrosis (AVN)
MRI is recommended for diagnosing osteonecrosis.
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Indications — Patients with subacute or chronic shoulder pain thought to be related to
osteonecrosis (AVN), particularly in whom the diagnosis is unclear or in whom additional
diagnostic evaluation and staging is needed.

Strength of Evidence — Recommended, Insufficient Evidence (l)

Rationale for Recommendations

There is one moderate-quality study comparing MRI with arthrography, suggesting MRl is
superior to arthrography; (Blanchard 99) however, arthrography alone has been largely replaced by
other procedures. Otherwise, MRI has not been evaluated in high-quality studies for shoulder
joint pathology. (Kassarjian 05; Leunig 04; Dinnes 03) MRI appears particularly helpful for soft tissue
abnormalities. MRI has been suggested for evaluations of patients with symptoms over 3
months. (Kassarjian 05; Armfield 06; Bredella 05) MRI was compared with arthroscopy in 57 patients with
shoulder pain of unclear cause. (Torstensen 99) MRI was found to be accurate in detecting 68% of
rotator cuff 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). The authors concluded
that “MRI does not appear to be an accurate effective tool for assessing shoulder pathologic
conditions in patients in whom the clinical picture is not clear and therefore may not be of
assistance in surgical planning for patients with these difficult conditions.” MRI was compared
with arthroscopic findings among 16 patients with trauma. (kirkiey 03) 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. MR 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 99)
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 89). 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 96;
sher 95) as well as a high prevalence of bony and peritendinous shoulder abnormalities among
those without symptoms. (Needell 96) MRI has reasonably good operant characteristics for full-
thickness tears, although it does not have good sensitivity for partial thickness tears. (Dinnes 03)
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 09) 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 96) 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 93) It has been suggested increased T2 signal in the distal
clavicle may be an indication for surgical resection.
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There are no quality studies evaluating the use of MRI for osteonecrosis, although it appears
helpful for staging osteonecrosis. There is low-quality evidence that MRI may be less sensitive
for detection of subchondral fractures than helical CT or plain x-ray in patients with
osteonecrosis. (Stevens 03) There are concerns that MR is inferior to MR arthrography for
evaluating the labrum, (Schmerl 05) thus MRI is recommended for evaluation of the joint. MRI is
suboptimal for the labrum. MRI is not invasive, has potential adverse effects from issues of
claustrophobia or complications of medication, but is costly. MRI is not recommended for routine
shoulder imaging, but is recommended for select shoulder joint pathology particularly involving
concerns regarding soft tissue pathology.

Evidence for the Use of MRI
There is 1 moderate-quality randomized study incorporated into this analysis.

Magnetic Resonance (MR) Arthrogram

Magnetic resonance (MR) imaging is combined with arthrography to overcome MRI limitations
and is usually performed in preference to CT arthrography unless bony structure definition is
needed as well. (Hunter 92; Paimer 97) It is particularly thought to be effective for imaging labral
pathology. (pen 02; waldt 04; Jee 01; Lin 09; Bencardino 00; Monu 94; stetson 02) MR arthrography combines MRI with an
arthrogram to identify both findings available with MRI, as well as the better capability to define
labral tears among patients with symptoms of labral injuries in the shoulder or hip. (Beai 03)

1. Recommendation: MR Arthrogram for Diagnosing Labral Tears in Patients with Subacute or
Chronic Shoulder Pain
MR arthrography is recommended for diagnosing labral tears in patients with
subacute or chronic shoulder pain.

Indications — Patients with subacute or chronic shoulder pain with symptoms or clinical
suspicion of labral tears. Patients should generally have failed non-operative treatment
including NSAID and waiting 4 to 6 weeks without trending towards resolution.

Strength of Evidence — Recommended, Insufficient Evidence (I)

2. Recommendation: MR Arthrogram for Select Diagnosis of Impingement, Rotator Cuff
Tendinosis or Tears, and Subacromial Bursitis in Patients with Subacute or Chronic
Shoulder Pain
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.

Indications — Patients with subacute or chronic shoulder pain with symptoms or clinical
suspicion of impingement, rotator cuff tendinosis or tears and subacromial bursitis or other
concerns about the shoulder joint requiring MR imaging. Those with subacute or chronic pain
should generally have failed additional non-operative treatment including NSAID, exercise
and injection(s).

Strength of Evidence — Recommended, Insufficient Evidence (l)

Rationale for Recommendations

MR arthrograms have not been evaluated in quality studies. Although studies are heterogeneous, pooled
estimates of the sensitivity for full-thickness tears is estimated at 95% with specificity 93%. (Dinnes 03)
There is high prevalence for labral injury with first shoulder dislocation based on MR arthrography (MRA).
(Antonio 07) Arthrography with low-field MR was found to be equivalent to high-field in a series of 38
patients. (Loew 00) A comparison of high- versus low-field MR imaging for SLAP tears among symptomatic
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patients found high field superior for diagnosing SLAP. (Tung 00) 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 93) 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. (0h 99) 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 for the Use of MR Arthrogram
There are no quality studies evaluating the use of MR arthrography for shoulder pain.

Ultrasound

Diagnostic ultrasound has been used for evaluating rotator cuff tears. (Naqvi 09; lanotti 05;
Moosikasuwan 05; Crass 88; Shahabpour 08; Ardic 06) Considerable methodological flaws in the available
heterogenous studies have been previously described (Dinnes HTA 03) yet, ultrasound has been
reported to have 87% sensitivity and 96% specificity for detection of full-thickness tears; for
partial-thickness tears, the sensitivity was reportedly 67% (Dinnes HTA 03). Since then, image
quality has improved, which has likely increased the sensitivity, particularly if conducted by an
experienced technician.

Recommendation: Ultrasound for Diagnosing Rotator Cuff Tears, Tendinoses, or Impingement
Ultrasound is recommended for selective use on patients suspected of having rotator
cuff tears, tendinoses, or impingement.

Indications — Ultrasound technicians should have sufficient skill to obviate the need for scanning
(Boykin 10; Hanchard 13), otherwise the test introduces unnecessary redundancy. Patients with
symptoms and signs of a clinically significant acute rotator cuff tear or subacute or chronic
shoulder pain suspected of having a symptomatic rotator cuff tear. (Ardic 06; lannoti 05; Wall 12; Naredo
99) Most clinical presentations should wait approximately 2 weeks prior to imaging as some
patients with acute pain and limited range of motion resolve clinically; obvious tears are an
exception to waiting two weeks. Those with subacute or chronic pain should generally have
failed additional non-operative treatment including NSAID, exercise and injection(s) (Ottenheijm 10,
Moosikasuwan 05) A MR arthrogram is recommended for suspected labral injury (see below). (Ardic
06)

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

Strength of Evidence — Recommended, Evidence (C)

Rationale for Recommendation

Ultrasound has been compared with physical examination findings, suggesting physical exam
identified fewer abnormalities compared with ultrasound, though there was not clinical
correlation with treatment outcomes. (kim ModrRheum 07) Ultrasound utilized to evaluate
asymptomatic shoulders found increased prevalence of full-thickness tears with increased age
(Sher 95; Templehof 99; with approximately 6% among 212 individuals (schibany 04) and in 7.6% of 420.
(Moosmayer 09) Asymptomatic tears increase in prevalence by age — 50 to 59 (2.1%) versus 60 to 69
(5.7%) versus 70 to 79 (15%). (Moosmayer 09) Ultrasound is thought to be relatively effective for
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identifying full-thickness tears; (Hedtmann 95; Zehetgruber 02; Brenneke 92; Furtschegger 88; Mack 88a & 88b; Middleton 86;
lannotti 05; Smith 11; Ottenheijm 10; Awerbuch 08) however, it appears somewhat less effective for identifying
partial-thickness tears. (Buchbinder 13; Brenneke 92; Awerbuch 08; Naredo 99) 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%. (1anotti 05) 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 10) When conservative treatment failed, skilled
physician’s usingultrasound reportedly had high diagnostic accuracy identifying tendinopathy,
calcifying tendonitis, and partial- and full- thickness tears. (Ottenheijm 10, Moosikasuwan 05) SLAP
lesions cannot be well visualized using ultrasound. (Hanchard 13) Impingement was felt to have
been diagnosed in 27 of 34 cases (79% sensitive, 96% positive predictive value). (Read 98) 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 98) Ultrasound-guided MR arthrography was evaluated in an
RCT with anterior versus posterior approaches and found equal ratings of discomfort. (Koivikko 08)
Ultrasound is not invasive, is of low to moderate cost, and has little risk of adverse effects;
therefore, although there are concerns that MRI may be superior for imaging most of shoulder
soft tissue, ultrasound is recommended particularly for evaluation of rotator cuff tears. The main
disadvantage is the high dependency on the physician’s skills. (Boykin 10; Hanchard 13)

Evidence for the Use of Ultrasound
There are 14 high- and 7 moderate-quality studies incorporated into this analysis.

We searched Ultrasonography for rotator cuff tears, massive rotator cuff tears, tendon rotator cuff tears,
rotator cuff partial- and full-thickness tears, rotator cuff tendinopathy, rotator cuff tendinosis, rotator cuff
tendinitis, impingement syndrome, bursitis, supraspinatus tendinitis, and bicipital tears. Seventeen new
articles were included.

Single Proton Emission Computed Tomography (SPECT) And Positron Emission

Tomography (PET)
See Chronic Pain Guidelines.

Arthrography

Arthrography involves the injection of contrast into the joint. It was modified in the 1970s to
include injection of air (“double contrast”). (Guckel 97) Arthrography under fluoroscopy in isolation
has now been almost entirely replaced by other procedures, including MRI and MR
arthrography, primarily due to its low sensitivity for full-thickness tears and essentially no
sensitivity for partial thickness tears. (Blanchard 98) Most arthrograms including MR arthrogram and
CT arthrogram are performed using fluoroscopy to localize the joint and inject the contrast
agent.

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
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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).

Rotator Cuff Tendinopathies, Including Rotator Cuff Tendinitis, Rotator Cuff
Tears (Partial- or Full-Thickness Tears), Supraspinatus Tendinitis, Calcific
Tendinitis, Impingement Syndrome, Bicipital Tendinitis, Rotator Cuff Tears

and Subacromial Bursitis

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, (Viikari-duntura 08; Morken 00; Silverstein 08; Miranda 01; Miranda 05; Luime 04; Wendelboe 04; Skov 96;
Stenlund 93; Kane 06; Kaergaard 00) and/or mechanical impingement. (Neer 72) 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. (Needell 96; Reilly 06; Worland 03; Sher 95; Reilly 06;
Tempelhof 99; Schibany 04; Sakurai 98; Yamamoto 09; Clayton 08; Yamaguchi 06; Miranda 05; Silverstein 08; Wilson 43; Moosmayer 09; Neer

72; Milgrom 95; Miniaci 95; Codman 34; Keyes 35; Cotton 64) A study of patients without shoulder problems found
15% had full- and 20% had partial-thickness rotator cuff tears with the frequency of tears
increasing with age. (sher 95) Another study (Tempelhof 99) 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).
The 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. (Reilly 06) 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.

The supraspinatus tendon was thought to be susceptible to mechanical impingement 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, (Neer 72) but might not
be primary cause of pathology in many rotator cuff syndromes. The subacromial/subdeltoid
bursa is a contiguous space that overlies the rotator cuff tendons. 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

. . . Number of Prevalence of Tears (%)
Technique Asymptomatic/Symptomatic Scans o Partial Full
Ultrasound Asymptoma_tic 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

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. (Yamaguchi 01) The age the
newly-found, asymptomatic tears was unknown; thus, the average time it took a tear to become symptomatic was over 2.8
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years. The effect of one symptomatic shoulder on the eventual occurrence of symptoms in the asymptomatic shoulder is
unknown.

Adapted from Reilly P, MacLeod |, MacFarland R, Windley J, Emery R. Dead men and radiologists don't lie: a review of
cadaveric and radiological studies of rotator cuff tear prevalence. Ann Royal College of Surg Engl. 2006; 88:116-21.

Diagnostic Criteria

Patients with rotator cuff tendinoses have varying clinical presentations, thus there are no
consensus diagnostic criteria that have proven effective. 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.

Special Studies and Diagnostic and Treatment Considerations

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-ray is 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, especially for evaluation of potential rotator cuff
tears or SLAP tears.

1. Recommendation: X-ray to Diagnose Shoulder Joint Pain
X-ray is recommended to diagnose shoulder joint pain.

Strength of Evidence — Recommended, Insufficient Evidence (l)

2. Recommendation: MRI and MRA to Diagnose Causes of Rotator Cuff Tears
MRI or MRA is recommended to diagnose rotator cuff tears.

Strength of Evidence — Recommended, Insufficient Evidence (I)

3. Recommendation: Ultrasound to Diagnose Rotator Cuff Tears
Ultrasound is recommended to diagnose rotator cuff tears.

Strength of Evidence — Recommended, Insufficient Evidence (l)

Rationale for Recommendations

X-ray is the initial diagnostic test, particularly to help identify the presence and extent of any
additional, especially treatable, conditions that might be contributing to the shoulder joint pain.
X-rays are useful to rule out fracture in trauma cases where there may also be a rotator cuff
tear. MRI and diagnostic ultrasound are recommended particularly for evaluation of rotator cuff
tears. MRA may be considered if there is concomitant belief a significant labral tear may be
present.

Work Activities

Patients with shoulder pain related to tendinoses 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°.Y As the condition improves, limitations should be

vIt 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. (Garg 02, 05, 06)
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reduced or eliminated. Patients with clinically significant rotator cuff tears may need either
surgery, or if non-operative management is planned, (Bokor 93; Itoi 92; Goldberg 01) 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.

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.
Educating the patient regarding the generally good long-term prognosis and need to continue
use and ROM exercises to prevent potential adhesive capsulitis is recommended. For patients
with significant pain, over-the-counter (OTC) analgesics 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.

1. Recommendation: Over-the-counter Analgesics and Self-applications of Heat and Ice for
Treatment of Rotator Cuff Tendinopathies
Over-the-counter analgesics and self-applications of heat and ice are recommended
for the treatment of rotator cuff tendinopathies.

Strength of Evidence — Recommended, Insufficient Evidence (l)

2. Recommendation: Slings and Braces for Treatment of Rotator Cuff Tendinopathies
Slings and braces are not recommended for the treatment of rotator cuff
tendinopathies.

Strength of Evidence — Not Recommended, Insufficient Evidence (1)

Rationale for Recommendations

There are no quality trials evaluating analgesics, ice, heat, or slings and braces for managing
rotator cuff tendinopathies. However, analgesics and OTC NSAIDs are likely helpful and there is
some quality evidence for the use of prescription NSAIDs (see below). Self-applications of heat
and ice may be helpful for self-management of symptoms, are not invasive, have low adverse
effects, not costly, and are believed to be helpful for treating symptoms; thus, they are
recommended. Slings and braces are not recommended as they promote debility and are
thought to increase the risk for adhesive capsulitis.

Follow-up Visits

Patients with rotator cuff tendinopathies usually require follow-up appointments, particularly if
they are undergoing active treatment(s), need assistance with advancing a course of exercises,
and/or require significant work limitations that need frequent adjustments. Frequencies of
appointments may also be greater when more workplace limitations are required and job
demands are greater. Patients with rotator cuff tears who undergo surgical repair may require at
least several weeks to a few months of post-operative rehabilitation. Patients with rotator cuff
tears managed non-operatively (generally small tears and/or with minimal or short-duration
impairment and/or with other comorbid conditions) may require longer duration limitations and
slower recovery may occur. In those cases, the patient may require therapy on a prolonged
basis in order to recover as much function as possible.
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Medications

Non-Steroidal Anti-Inflammatory Drugs and Acetaminophen

Nonsteroidal anti-inflammatory drugs (NSAIDs) have been widely used to treat shoulder pain,
including tendinoses (Brox 03; Green 00; van der Windt J Clin Epidemiol 95; Ginsberg 85; Calabro 85; Abdul-Hadi 09; ltzkowitch 96)
as well as in post-operative patients (see Chronic Pain Guidelines). Acetaminophen and
paracetamol are sometimes utilized to treat shoulder pain, although their effects on
cyclooxygenase activity are minimal and they are not anti-inflammatory.

1. Recommendation: NSAIDs for Treatment of Acute, Subacute, or Chronic Shoulder Pain or
Post-operative Pain
NSAIDs are recommended for treatment of acute, subacute, or chronic shoulder pain,
particularly rotator cuff tendinopathies and for post-operative pain.

Indications — Shoulder or post-operative pain. (Adebajo 90; Petri 87; Berry 80; Mena 86)

Frequency/Dose — Numerous NSAIDs have been utilized in quality trials, including celecoxib,
diclofenac, fentiazac, flurbiprofen, ibuprofen, indomethacin, meloxicam, naproxen,
nimesulide, piroxicam, sulindac, and tolmetin — see manufacturer’'s recommendations.
Generally, treat post-operative patients for 2 to 8 weeks post-op unless complications occur.

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

Strength of Evidence — Strongly Recommended, Evidence (A) — Acute, subacute,
chronic
Recommended, Evidence (C) — Post-operative

2. Recommendation: Acetaminophen for Acute, Subacute, Chronic, or Post-operative Shoulder
Pain
Acetaminophen is recommended for acute, subacute, chronic or post-operative
shoulder pain, particularly for those with contraindications for NSAIDs.

Indications — Shoulder pain, including acute, subacute, chronic or post-operative.

Frequency/Dose — 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. (Med Let 09; McQuay 02) 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. (http://edocket.access.gpo.gov/2009/pdf/E9-9684.pdf)

Indications for Discontinuation — Resolution of pain, adverse effects, intolerance.
Strength of Evidence — Recommended, Insufficient Evidence ()

3. Recommendation: NSAIDs for Patients at Risk for Gl Adverse Effects
Concomitant prescriptions of cytoprotective medications are recommended for
patients at substantially increased risk for gastrointestinal bleeding.

Indications — Patients with a high-risk factor profile who have indications for NSAIDs,
particularly if longer term treatment is contemplated; at-risk patients (e.g., those with a
history of prior gastrointestinal bleeding, or elderly, diabetics, or cigarette smokers).

Providers are cautioned that H2 blockers might not protect from gastric ulcers. (Robinson 89, 91;
Ehsanullah 88)
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Frequency/Dose/Duration — For proton pump inhibitors, misoprostol, sucralfate, and H2
blockers, dose and frequency as recommended by manufacturer. Duration either extent of
NSAID therapy or permanent for those with recurrent bleeds or other complications.

Indications for Discontinuation — Intolerance, development of adverse effects, or
discontinuation of NSAID.

Strength of Evidence — Strongly Recommended, Evidence (A) — Proton pump
inhibitors, misoprostol
Moderately Recommended, Evidence (B) — Sucralfate
Recommended, Evidence (C) — H2 blockers

4. Recommendation: NSAIDs for Patients at Risk for Cardiovascular Adverse Effects
Patients with known cardiovascular disease or multiple risk factors for cardiovascular
disease should have the risks and benefits of NSAID therapy for pain discussed.

Strength of Evidence — Recommended, Insufficient Evidence (l)

Acetaminophen or aspirin as the first-line therapy appear to be the safest regarding
cardiovascular adverse effects to use for these patients with cardiovascular disease
risk factors.

Strength of Evidence — Strongly Recommended, Evidence (A)

If needed, NSAIDs that are non-selective are preferred over COX-2 specific drugs. In
patients receiving low-dose aspirin for primary or secondary cardiovascular disease
prevention, to minimize the potential for the NSAID to counteract the beneficial effects of
aspirin, the NSAID should be taken at least 30 minutes after or 8 hours before the daily
aspirin. (Antman 07)

Rationale for Recommendations

NSAIDs have been evaluated in quality studies that include placebo-controlled trials and at least
one high-quality trial. (Adebajo 90) All trials demonstrate superiority compared to placebo. Thus,
there is quality evidence that NSAIDs are effective for treating shoulder pain, particularly
tendinitis and bursitis. (Adebajo 90; Petri 87; Mena 86; Berry 80) There also is quality evidence of their
efficacy for post-operative shoulder patients. (Hoe-Hansen 99)

There are numerous moderate-quality trials comparing NSAIDs head-to-head, however, there is

no clear evidence of superiority or inferiority of any particular NSAID. (Bertin 03; Vidal 01; Wober 98, 99;
Lecomte 94; Zuinen 93; Smith 86; Friis 92; Mcllwain 88; Huskisson 83; Valtonen 78; Duke 81; Yamamoto 83; Thumb 87; Ginsberg 85; Rhind 82;

Famaey 84; Hayes 84; Wielandts 79) One moderate-quality trial suggested comparable efficacy of an
NSAID compared to a glucocorticosteroid injection for treatment of acute and subacute shoulder
pain. (white 86) NSAIDs and acetaminophen are not invasive and have low adverse effects
profiles, particularly when used for short courses in occupational populations. Generic or over-
the-counter formulations are low cost. NSAIDs and acetaminophen may avoid treatment with
opioids, which have far worse adverse effect profiles (see Chronic Pain Guidelines). NSAIDs
and acetaminophen are recommended for treating acute, subacute, chronic, and post-operative
patients. By analogy to treatment of other musculoskeletal conditions such as low back pain
(see Low Back Complaints), acetaminophen is believed to be less efficacious, though it
generally has a lower adverse effect profile.

There are four commonly used cytoprotective classes of drugs: misoprostol, sucralfate,
histamine Type 2 receptor blockers (famotidine, ranitidine, cimetidine, etc.), and proton pump
inhibitors (esomeprazole, lansoprazole, omeprazole, pantoprazole, rabeprazole). Generally,
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there is not believed to be substantial differences in efficacy for prevention of gastrointestinal
bleeding at pharmacologically equivalent dosing (Graham 02) although evidence suggests the
histamine-2 blockers are less effective for protection of the gastric mucosa and sucralfate is
weaker than proton pump inhibitorsThere are NSAID/misoprostol combination products that
have documented reductions in risk of endoscopic lesions (see evidence table).

Evidence for the Use of NSAIDs for Shoulder Pain
There are 3 high-quality and 22 moderate-quality RCTs (one with two reports) incorporated into
this analysis. There is 1 low-quality RCT (Heere 88) in Appendix 2.

Anti-Depressants

1. Recommendation: Norepinephrine Reuptake Inhibiting Anti-depressants for Subacute or Chronic
Shoulder Girdle Pain, including Myofascial Pain Syndrome and Select Cases of Rotator Cuff
Tendinopathy
Norepinephrine reuptake inhibiting anti-depressants are recommended for subacute
or chronic myofascial pain syndrome and shoulder girdle pain (see Chronic Pain
Guidelines), and a reasonable option for select rotator cuff tendinopathy patients.

Indications — Subacute and chronic myofascial pain and shoulder girdle pain; may be
particularly helpful if there is nocturnal sleep disruption, mild dysthymia, which may allow for
nocturnal dosing of a mildly sedating TCA.

Frequency/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.

Strength of Evidence — Recommended, Insufficient Evidence ()

2. Recommendation: Norepinephrine Reuptake Inhibiting Anti-depressants for Acute Shoulder Pain
Norepinephrine reuptake inhibiting anti-depressants are not recommended for acute
shoulder pain.

Strength of Evidence — Not Recommended, Insufficient Evidence (1)

3. Recommendation: Selective Serotonin Reuptake Inhibitors for Acute, Subacute, or Chronic Shoulder
Pain
Selective serotonin reuptake inhibitors (SSRIs) are not recommended for treatment of
acute, subacute, or chronic shoulder pain.

Strength of Evidence — Not Recommended, Insufficient Evidence (l)

Rationale for Recommendations
Norepinephrine reuptake inhibiting anti-depressants (e.g., amitriptyline, doxepin, imipramine,
desipramine, nortriptyline, protriptyline, maprotiline, and clomipramine) and mixed
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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 Complaints). There is no quality evidence evaluating these medications for treatment
of shoulder pain; however, they appear likely to be mildly effective for some shoulder pain
patients, especially involving shoulder girdle and myofascial pain. Selective serotonin reuptake
inhibitors (SSRIs) are not recommended for treatment of acute, subacute, or chronic shoulder
pain as there is strong evidence of their lack of efficacy for treatment of chronic low back pain,
thus they appear unlikely to successfully treat acute, subacute, or chronic shoulder pain.

Evidence for the Use of Norepinephrine Reuptake Inhibiting Anti-depressants and Mixed
Norepinephrine and Serotonin Inhibitors

There are no quality studies evaluating the use of norepinephrine reuptake inhibiting anti-
depressants and mixed norepinephrine and serotonin inhibitors for patients with shoulder pain.

Anti-Convulsant Agents (including Gabapentin and Pregabalin)

Anti-convulsant agents have been utilized off-label for treating some chronic pain syndromes
since the 1960s, (wiffen 05) particularly neuropathic pain. (Challapalli 05) 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 Guidelines).

1. Recommendation: Anti-convulsants for Subacute or Chronic Shoulder Pain
There is no recommendation for or against the use of anti-convulsants including
topiramate, gabapentin, or pregabalin for treatment of subacute or chronic shoulder
pain.
Strength of Evidence — No Recommendation, Insufficient Evidence (1)

2. Recommendation: Anti-convulsants for Acute Shoulder Pain
Anti-convulsants are not recommended for the treatment of acute shoulder pain.

Strength of Evidence — Not Recommended, Insufficient Evidence ()

Rationale for Recommendations

There are no quality studies involving the use of anti-convulsant agents for patients with
shoulder pain. By analogy, there is quality evidence topiramate is weakly effective for treatment
of low back pain patients and gabapentin is not helpful. However, there is quality evidence that
gabapentin reduces need for opioids when administered as part of perioperative hip surgery
patients’ pain management.(Pandey 04, Pandey 05, Radhakrishnan 05, Turan 04)

Evidence for the Use of Anti-convulsant Agents
There are no quality studies evaluating the use of anti-convulsant agents for shoulder pain.

Opioids
See Opioids Guidelines for recommendations and evidence.

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. (Abbruzzese 02, Elenbaas 80) These
medications are widely used in primary care to treat painful conditions, most prominently LBP,
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(Cherkin 98, Di lorio 00, van Tulder 97, Schnitzer J Pain Symptom Manage 04, Deyo 90, Baratta 76, Arbus 90) muscle
spasms, (Preston 84) and myalgias. They are sometimes used to treat shoulder disorders, but are
generally not indicated for chronic shoulder pain.

Recommendation: Muscle Relaxants for Acute or Subacute Shoulder Pain with Significant
Muscle Spasm

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

Indications — Moderate to severe acute and subacute shoulder pain with significant muscle
spasm.

Frequency/Dose — 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.

Strength of Evidence — Recommended, Insufficient Evidence (I)

Rationale for Recommendation

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, (Brown 78, Hingorani 71, Bercel 77) although there are far more studies on acute LBP (see Chronic
Pain Guidelines, Low Back Complaints, and Neck Complaints). (sazmanmn 92) 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 01) With CNS-sedation rates ranging from approximately 25 to 50% and a low,
but definite, risk of abuse. (ittrell 93, Toth 04) 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.

Evidence for the Use of Skeletal Muscle Relaxants
There are no quality studies evaluating skeletal muscle relaxants for treatment of patients with
shoulder pain.
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Systemic Glucocorticosteroids (AKA “Steroids”)

ORAL
Glucocorticosteroids are infrequently used to treat rotator cuff tendinoses, as subacromial
injections are normally utilized (see below).

Recommendation: Glucocorticosteroids for Treatment of Acute, Subacute, or Chronic Rotator
Cuff Tendinopathies

There is no recommendation for or against the use of oral glucocorticosteroids for
treatment of rotator cuff tendinopathies.

Strength of Evidence — No Recommendation, Insufficient Evidence (l)
(Note: injections are recommended below)

Rationale for Recommendation

There is strong evidence that glucocorticosteroids injected in the subacromial space are
effective for treatment of rotator cuff tendinopathies (see below). 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 09) Thus, by
further extension from intramuscular glucocorticoids, there is no recommendation for use of oral
glucocorticosteroids for treatment of rotator cuff tendinopathies; particularly as there is
considerable evidence subacromially injected glucocorticoids are efficacious. It may be
reasonable to use oral steroids in those who declined injection, but continue to have an
inadequate result with NSAIDs and exercises.

Evidence for the Use of Glucocorticosteroids
There is 1 moderate-quality RCT incorporated into this analysis.

Topical Medications, 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. (Cumpston
09) 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. (richie 96, Lin 04) Many different NSAIDs
are compounded, including ibuprofen, naproxen, ketoprofen, piroxicam, and diclofenac.

1. Recommendation: Capsicum Creams for Acute, Subacute, or Chronic Shoulder Pain
Capsicum is recommended for short-term treatment of acute or subacute shoulder
pain, as well as acute flares of chronic shoulder pain as a counter-irritant.

Indications — Temporary flare ups of chronic shoulder pain or acute or subacute shoulder
pain.

Frequency/Duration — Duration for patients with chronic pain is limited to an acute flare-up
period, generally lasting no more than 2 weeks. Not to be used continuously or more than 1
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month as cost is high compared to alternative treatments of greater or equal efficacy. Patient
should transition to an active treatment program.

Indications for Discontinuation — Resolution of pain, lack of efficacy, development of adverse
effects.

Strength of Evidence — Recommended, Insufficient Evidence (l)

2. Recommendation: Topical NSAIDs, Topical Glyceryl Trinitrate, Lidocaine Patches, Eutectic
Mixture of Local Anesthetics (EMLA), Other Creams/Ointments for Shoulder Joint Pain
There is no recommendation for or against the use of topical NSAIDs, topical glyceryl
trinitrate, lidocaine patches, eutectic mixture of local anesthetics (EMLA), or other
creams/ointments for shoulder pain as it is unclear whether the target tissue is
sufficiently superficial to be treated topically.

Strength of Evidence — No Recommendation, Insufficient Evidence (1)

Rationale for Recommendations

Evidence of efficacy is relatively sparse for any disorder. There is moderate-quality evidence
that 3 days treatment with transdermal nitroglycerin patches is effective compared with placebo
for shoulder tendinitis. (Berrazueta 96) Quality evidence for efficacy of other agents or for other
shoulder disorders is not available. However, there are some quality studies suggesting short- to
intermediate-term benefits for some of these agents for more superficial tissues (see Chronic
Pain Guidelines, Elbow Disorders, Hand, Wrist, and Forearm Complaints). These agents,
when demonstrated to have efficacy, appear weakly effective. They might cause deleterious
effects if used long-term. Topical applications of anesthetic agents over large areas are thought
to carry significant risk of potentially fatal adverse effects. (FDA March 09) There are many other
commercially available creams and ointments, but no quality studies for the purposes of treating
shoulder pain and the target tissue is relatively deep to the skin surface in many patients.
Capsicum is recommended as a counterirritant option for treatment of shoulder pain based on
analogy to treatment of LBP and other chronic pain conditions. (Frerick 03, Keitel 01)

Evidence for the Use of Topical Medications

There is 1 moderate-quality RCT incorporated into this analysis for transdermal nitroglycerin
patch. There are no quality studies that evaluate the use of topical medications, including
lidocaine patches, capsaicin and sports creams, NSAIDs, wheatgrass cream, DMSO, NAC, and
EMLA for shoulder pain.

Devices/Physical Methods

Some patients with shoulder pain may benefit from limited use of appliances/devices,
particularly as a means of assisting with resting the injured shoulder, as well in assisting in
supporting the upper extremity after surgery. These aids include many different types of slings
and supports. However, the shoulder is unusually prone to development of complications from
immobility, including adhesive capsulitis and debility development. Thus prescriptions of these
appliances should be done with care and, for non-operative patients, usually accompanied by at
least a gradually progressive range of motion (ROM) exercise prescription. For post-operative
patients, these are usually prescribed with a plan to wean off their use at the earliest possible
date and implement a progressive exercise program.

Slings and Shoulder Supports
1. Recommendation: Slings and Shoulder Supports for Acute Severe Shoulder Pain
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Slings and shoulder supports are recommended for acute severe pain when the
appliance is used to briefly rest the shoulder and then promptly, gradually advance
the activity level.

Indications — Acute severe shoulder pain, traumatic and atraumatic, particularly where
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 an ROM exercise
program instituted in nearly all circumstances.

Strength of Evidence — Recommended, Insufficient Evidence (l)

2. Recommendation: Slings and Shoulder Supports for Post-operative Shoulder Pain
Slings and shoulder supports are recommended for post-operative shoulder pain
when the appliance is used to advance the activity level.

Indications — Post-operative patients, particularly where appliance is utilized to increase
activity level. Operative patients require management to gradually decrease use of the
appliance and institute exercises.

Strength of Evidence — Recommended, Insufficient Evidence (l)

3. Recommendation: Slings and Shoulder Supports for Subacute or Chronic Shoulder Pain
Slings and shoulder supports are not recommended for subacute or chronic shoulder
pain or mild to moderate acute pain.

Strength of Evidence — Not Recommended, Evidence (C)

Rationale for Recommendations

There is one moderate-quality trial of a sling for treatment of disabling impingement syndrome,
but it failed to find evidence of efficacy. (walther 04) Slings and supports may be helpful for acute,
severe injuries during the recovery phase to produce relative rest. They also may be useful for
post-operative patients. Use of these devices should generally be accompanied by an ROM
exercise program and progress be carefully monitored in patients as the shoulder is particularly
prone towards debility as well as adhesive capsulitis.

Evidence for the Use of Shoulder Slings and Supports
There is 1 moderate-quality RCT incorporated into this analysis.

Taping and Kinesiotaping

Taping (non-elastic, thick tape) and kinesiotaping (elastic, thinner tape) are used on the
extremities, particularly in sports settings, as well as the shoulder. (Copping 05; Alexander 03; Lewis 05;
Ackermann 01; Thelen 08; Kaya 10; Lewis 05; Zanella 01; Pogliaghi 98) Taping (white athletic taping, cotton mesh
adhesive tape often over gauze) is intended to stabilize and support, but restrict ROM, and thus
is used for treatment and preventive purposes. (Cools 02; Baquie 02; Host 95; Smith 09) It is often utilized
immediately prior to an activity and then removed, or the cotton mesh may be applied and
removed after hours of use. Kinesiotaping has also been used for treatment, including pain
relief; however, it is intended to allow full ROM in contrast with traditional taping. (Hsu 09; Host 95;
Miller 09; Hadala 09; Fu 08; Walsh 10; Yoshida 07; Kalichman 10; Kaya 10: Garcia-Muro10; Thelen 08) Kinesiotaping is
proprietary; proponents believe the tape should be applied in specific patterns and may or may
not be stretched depending on the injury. Regardless, all types of taping are utilized to attempt
to treat musculoskeletal disorders. Difficulty with tolerating the various types of tape may be
problematic for some patients.

Recommendation: Taping or Kinesiotaping for Shoulder Pain
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There is no recommendation for or against the use of taping or kinesiotaping for treatment
of shoulder pain.

Strength of Evidence — No Recommendation, Insufficient Evidence (1)

Rationale for Recommendation

There is one high-quality very short-term trial of kinesiotaping for treatment of shoulder pain
which failed to show improvements in pain. (Thelen 08) A moderate-quality pilot study evaluated
facilitatory taping as an adjunct to routine physiotherapy management and found some
preliminary evidence for a short-term role of scapula taping with physiotherapy. However, it was
a small sample size with high dropouts in the taping group. (Mmiller 09) Kinesiotaping and taping
have not been shown to have sustained efficacy. There is little evidence for efficacy of
correcting posture, including a slouched forward position. (Lewis 05) Kinesiotaping or taping for
patients with shoulder pain has demonstrated increased muscle activity. (Hsu 09; Selkowitz JOSPT 07)
These interventions are not invasive. Taping and kinesiotaping have potential adverse effects
among those who do not tolerate it or the adhesives, but they are generally minor. When fees
for both the tape and its application are considered, taping is costly, especially since there are
alternative interventions that have been shown to be effective. As there is no quality evidence of
durable effects, there is no recommendation for or against their use.

Evidence for the Use of Taping
There is 1 high- and 1 moderate-quality RCT incorporated into this analysis.

Magnets and Magnetic Stimulation

High-intensity magnetic stimulation purportedly causes depolarization of nerves and has been
found to result in an antinociceptive effect in rats. (Lin 02) Electromagnetic fields have been
known to increase osteoblastic activity. Therefore, proponents believe magnetic fields have
therapeutic value in the treatment of musculoskeletal disorders.

Recommendation: Magnets and Magnetic Stimulation for Acute, Subacute, or Chronic Shoulder
Pain

Magnets and magnetic stimulation are not recommended for the treatment of acute,
subacute, or chronic shoulder pain.

Strength of Evidence — Not Recommended, Insufficient Evidence (1)

Rationale for Recommendation

There are no quality studies of magnets for the treatment of shoulder pain. However, there is
quality evidence for lack of efficacy in treatment of low back pain. (Collacott 00) Magnets are not
invasive, have no adverse effects, and are low cost; however, other treatments have proven
efficacy.

Evidence for the Use of Magnets and Magnetic Stimulation
There are no quality studies evaluating the use of magnets and magnetic stimulation for
osteoarthrosis or acute, subacute and chronic shoulder pain.

Acupuncture

Acupuncture has been primarily used to treat myofascial (Nabeta 02) and shoulder girdle pain (see
Trigger Points/Myofascial Pain/Muscle Tension Syndromes of this guideline). While it has also
been used to treat rotator cuff tendinopathies, (Guerra de Hoyos 04; Green 05; Green 06; Green 09; Kleinhenz
99; Kong 09; Vas 08) @ Cochrane review noted there were few trials of quality with “little can be
concluded” (Green 05; Green 09), While one systematic review recommends acupuncture as a
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conservative treatment option. (Grant 04) There are different techniques utilized, including
acupuncture, superficial dry needling and deep dry needling. (Baldry 02) Acupuncture is further
discussed in the Low Back Disorders and Chronic Pain Guidelines.

Recommendation: Acupuncture for Chronic Rotator Cuff Tendinopathies, including Impingement
Syndrome, or Post-operative Pain

Acupuncture is recommended for select use in chronic rotator cuff tendinopathies or
post-operative pain only as an adjunct to more efficacious treatments.

Indications — As a tertiary treatment if NSAIDs, active exercises, injections, and surgery (if
indicated) fail to resolve or sufficiently improve pain.

Frequency/Duration — Frequency and duration pattern in the quality trial was weekly for 8
weeks. An initial trial of 4 appointments would appear reasonable in combination with a
conditioning program of aerobic and strengthening exercises. An additional 4 appointments
should be tied to improvements in objective measures after the first 4 treatments, for a total of 8.
(Guerra de Hoyos 04) If acupuncture is trialed in a patient, objective functional improvement should
be demonstrated after 6 visits.

Indications for Discontinuation — Resolution, intolerance, non-compliance including non-
compliance with aerobic and strengthening exercises, no functional gains demonstrated.

Strength of Evidence — Recommended, Evidence (C)

Rationale for Recommendation

The overall body of evidence for the use of acupuncture is relatively weak. There are four
moderate-quality trials suggesting improvements from acupuncture or electroacupuncture
compared with sham. (Guerra de Hoyos 04; Kleinhenz 99; Gilbertson 03; Moore 76) The results of one trial
persisted beyond discontinuation of the treatment. (Guerra de Hoyos 04) A trial in post-operative
patients suggested benefits. (Gilbertson 03) Additional quality trials for rotator cuff tendinopathies
are needed. One trial attempted to assess efficacy of naturopathic treatment, but included
acupuncture, thus precluding assessment of those effects. (Szczurko 09) Acupuncture when
performed by experienced professionals is minimally invasive, has minimal adverse effects, and
is moderately costly. Despite significant reservations regarding its true mechanism of action, a
limited course of acupuncture may be recommended for treatment of rotator cuff tendinopathies
as an adjunct to an efficacious exercise program. Acupuncture is recommended to assist in
increasing functional activity levels more rapidly; the primary attention should remain on the
exercise program and document functional gain. In those not involved in an exercise program,
or who are non-compliant with graded increases in activity levels, this intervention is not
recommended.

Evidence for the Use of Acupuncture
There are 10 moderate-quality RCTs incorporated into this analysis. There is 1 low-quality study
(Peng 87) in Appendix 2.

We searched acupuncture for rotator cuff tears, massive rotator cuff tears, tendon rotator cuff tears,
rotator cuff partial- and full-thickness tears, rotator cuff tendinopathy, rotator cuff tendinosis, rotator cuff
tendinitis, impingement syndrome, bursitis supraspinatus tendinitis, and bicipital tears. Six RCTs were
included.

Hot and Cold Therapies
It has been proposed that cold and heat have actual therapeutic benefits to modify the disease
processes (e.g., cold to allegedly reduce acute inflammation and swelling, and heat to speed
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healing through increased blood supply). (Grana Instr Course Lect 93, Michlovitz 96) However, others
propose that these various modalities are distractants that apparently do not materially alter the
clinical course. (Melzack 80) 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. (Nadler 04) Many
patients with pain report a temporary soothing effect from the application of heat or the use of
ice packs in the home setting.

Cryotherapies
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. (Saito 04)

Recommendation: Home Use of Cryotherapies for Acute, Subacute, Chronic, or Peri-operative
Shoulder Pain

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

Indications — Acute, subacute, chronic, or peri-operative shoulder pain.
Indications for Discontinuation — Non-tolerance, including exacerbation of shoulder pain.
Strength of Evidence — Recommended, Insufficient Evidence (l)

Rationale for Recommendation

There are no quality trials for treatment of shoulder pain patients. There is one moderate-quality
trial for post-operative treatment; however, there were no clinical results. (0sbahr 02) 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 can be
considerably more expensive, including chemicals or cryotherapeutic applications in clinical
settings and are not recommended.

Evidence for the Use of Cryotherapy for Rotator Cuff Tendinopathies
There is 1 moderate-quality RCT incorporated into this analysis. There are 2 low-quality RCTs
(Speer 96; 01) in Appendix 2.

Heat Therapies

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 heating agents is minimal since transmission is via conduction or
convection, but other modalities have deeper penetration. (vasudevan 97) 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 Complaints). 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).

Recommendation: Self-application of Heat Therapy for Acute, Subacute, or Chronic Shoulder
Pain
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Self-application of low-tech heat therapy is recommended for acute, subacute, or chronic
shoulder pain.

Indications — Acute, subacute, or chronic shoulder pain.

Frequency/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.

Indications for Discontinuation — Intolerance, increased pain, development of a burn, other
adverse event.

Strength of Evidence — Recommended, Insufficient Evidence (l)

Rationale for Recommendation

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 Complaints). Thus, efficacy for
acute pain is unclear. Other forms of heat can be considerably more expensive, including
chemicals or cryotherapeutic applications in clinical settings and are not 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 06)

Evidence for the Use of Heat Therapy
There is 1 moderate-quality RCT incorporated into this analysis.

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 Complaints, Elbow
Disorders, Low Back Complaints, and Chronic Pain Guidelines).

Recommendation: Diathermy or Infrared Therapy for Acute, Subacute, or Chronic Shoulder Pain
There is no recommendation for or against the use of diathermy or infrared therapy for
the treatment of acute, subacute, or chronic shoulder pain.

Strength of Evidence — No Recommendation, Insufficient Evidence (1)

Rationale for Recommendation

There are no quality studies evaluating the use of diathermy or infrared for shoulder pain
patients. 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. Thus, there is no
recommendation for or against their use to treat shoulder pain.

Evidence for the Use of Diathermy and Infrared Therapy
There are no quality studies evaluating the use of diathermy or infrared therapy for shoulder
pain.
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Ultrasound

Ultrasound has been used for treatment of rotator cuff tendinitis and calcific tendinitis. (Robertson
01; Philadelphia Panel 01; Green 06; Berry 80; Downing 86; van der Heijden 97; Nykanen 95; van der Heijden 99; Ebenbichler
99)

1. Recommendation: Ultrasound for Acute, Subacute, or Chronic Shoulder Tendinopathies
Ultrasound is not recommended for the treatment of acute, subacute, or chronic
shoulder tendinopathy.

Strength of Evidence — Not Recommended, Evidence (C)

2. Recommendation: Ultrasound for Calcific Tendinitis
Ultrasound is recommended for the treatment of calcific tendinitis. (Ebenbichler 99)

Indications — Calcific rotator cuff tendinitis.

Frequency/Duration — Ultrasound (0.89MHz, 2.5W/cm?) up to 24, 15-minute sessions, daily
for 5 weeks, then 3 a week for 3 weeks. (Ebenbichler 99)

Indications for Discontinuation — Intolerance, adverse effect or resolution of pain.
Strength of Evidence — Recommended, Evidence (C)

Rationale for Recommendations

The largest, highest quality blinded study of shoulder soft tissue disorders found a lack of
efficacy of ultrasound vs. sham. (van der Heijden 99) Most of the other trials found no benefits
compared to sham or other active treatments. (Johansson 05) One moderate-quality trial found
efficacy for treatment of patients with calcific tendinitis. (Ebenbichler 99) Another moderate-quality
trial with a much smaller sample size that combined ultrasound with acetic acid iontophoresis
found a lack of efficacy. (Perron 97) 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.

Evidence for the Use of Ultrasound
There are 6 moderate-quality RCTs incorporated into this analysis. There is 1 low-quality RCT
(Herrera-Lasso 93) in Appendix 2.

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. (Fitz-Ritson 01; Bal 09; Santamato
09; England 89; Vecchio 93; Philadelphia Panel 01; Tumilty 10)

Recommendation: Low-level Laser Therapy for Rotator Cuff Tendinopathies
Low-level laser therapy is not recommended for treatment of rotator cuff tendinopathies.

Strength of Evidence — Not Recommended, Evidence (C)
Rationale for Recommendation
There are six sham-controlled trials, nearly all assessing additive benefit to exercise programs.

(Abrisham 11; Vecchio 93; England 89; Bingdl 05; Yeldan 09; Dogan 10) Four of the six found no benefits of the
laser. (Vecchio 93; Bingdl 05; Yeldan 09; Dogan 10) One of the two studies suggesting benefits only followed
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patients for two weeks, (Abrisham 11) thus insufficient for producing a guideline recommendation
on efficacy for chronic pain conditions. 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.

Evidence for the Use of Low-Level Laser Therapy
There are 8 moderate-quality RCTs incorporated into this analysis. There is 1 low-quality RCT in

Appendix 2.
(Saunders 95)

We searched Low level laser therapy, rotator Cuff/injuries, rotator cuff tears, rotator cuff tear,
rotator cuff tendinopathy, rotator cuff tendinosis, rotator cuff tendinitis, Shoulder Impingement
Syndrome, Bursitis, supraspinatus tendinitis, bicipital tears, controlled clinical trial, controlled
trials, randomized controlled trial, randomized controlled trials, random allocation, random,
randomized, randomization, randomly; systematic, systematic review, retrospective studies,
prospective studies, epidemiological studies, epidemiological research, and Nonexperimental
Studies. In PubMed we found and reviewed 17 articles, and considered 9 for inclusion. In
Scopus, we found and reviewed 88 articles, and considered 1 for inclusion. In CINAHL, we
found and reviewed 4 articles, and considered 1 for inclusion. In Cochrane Library, we found
and reviewed 4 articles, and considered 1 for inclusion. We also considered for inclusion 3
articles from other sources. Of the 15 articles considered for inclusion, 7 randomized trials and 3
systematic studies met the inclusion criteria.

Pulsed Electromagnetic Field
Pulsed electromagnetic field (PEMF) treatments have been utilized to treat shoulder pain
patients. (Binder 84)

Recommendation: Pulsed Electromagnetic Field for Rotator Cuff Tendinopathies
PEMF is moderately not recommended for treatment of rotator cuff tendinopathies. (Aktas
07)

Strength of Evidence —Moderately Not Recommended, Evidence (B)

Rationale for Recommendation
There is one high-quality study of PEMF suggesting lack of benefit. Thus, pulsed electro is not
recommended for treatment of rotator cuff tendinopathies.

Evidence for the Use of PEMF
There is 1 high-quality RCT incorporated into this analysis. There is 1 low-quality RCT (Chard 88)
in Appendix 2.

Manual Therapy, Manipulation and Mobilization

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, (Green 06; Bang 00; Teys 08; Trampas 06; Ho 09; Desmeules 03; Senbursa 07; Citaker 05; Conroy 98) and general
shoulder pain. (Bergman 04) This has included thoracic spine thrust manipulation utilized for
treatment of impingement syndrome. (Boyles 09; Strunce 09; Mintken 10)

Recommendation: Manual Therapy, Manipulation, or Mobilization for Acute, Subacute, or
Chronic Rotator Cuff Tendinopathies

Manual therapy, manipulation, or mobilization is recommended for treatment of acute,
subacute, or chronic rotator cuff tendinopathies.
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Strength of Evidence — Recommended, Insufficient Evidence (l)

Rationale for Recommendation

There is sparse quality evidence of efficacy of manual therapy, manipulation, or mobilization for
treatment of rotator cuff tendinopathies. There is one moderate-quality trial assessing a specific
mobilization (Mulligan’s mobilization) compared to sham which suggested modest benefit (Teys
08); however, patients are not well described and it is unclear for whom the treatment would be
effective. A study assessing efficacy found modest benefits, comparing the potential additive
benefits of manual therapy in addition to an exercise program. (Bang 00) Another moderate-quality
trial compared combined physical and manual therapy with wait-listed controls, thus preventing
assessment of the effect of manual therapy. (Dickens 05) A study of heterogeneous shoulder
disorders comparing manipulation with usual care found greater improvements in the groups
with manipulation. (Bergman 04) Lastly, a trial of manual therapy with physical therapy and injection
suggested manual therapy was most helpful for shoulder girdle pain, rather than rotator cuff
tendinopathies. (winters 97) Thus, manual therapy, mobilization, or manipulation is recommended
for treatment of rotator cuff tendinopathies.

Evidence for the Use of Manual Therapy, Manipulation and Mobilization
There are 7 moderate-quality RCTs incorporated into this analysis. There are 2 low-quality
RCTs (Citaker 05; Senbursa 07) in Appendix 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 Guidelines and Low Back Complaints). It has been utilized for
treatment of shoulder disorders. 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. (Joseph 12)

Recommendation: Massage for Rotator Cuff Tendinopathies
There is no recommendation for or against use of massage for rotator cuff
tendinopathies.

Strength of Evidence — No Recommendation, Insufficient Evidence (1)

Rationale for Recommendation

Massage is a commonly used treatment for musculoskeletal pain, but few studies evaluated
disorders other than low back pain. (Melzack 83, Preyde 00, Kalauokalani 01) There is one quality trial of
massage for shoulder disorders, but it evaluated a list of diagnoses, precluding an assessment
of benefits for treatment of rotator cuff tendinopathy patients. (van den Dolder 03) There is no
recommendation for or against use of massage for treatment of shoulder tendinopathies.

Evidence for the Use of Massage
There is 1 high-quality RCT incorporated into this analysis.

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
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of the body on the feet and hands with a premise that such work effects a physical change to
the body.

Recommendation: Reflexology for Shoulder Pain
Reflexology is not recommended for treatment of shoulder pain including rotator cuff
tendinopathies.

Strength of Evidence — Not Recommended, Insufficient Evidence (1)

Rationale for Recommendation

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 07) Other treatments have been
shown to be efficacious.

Evidence for the Use of Reflexology
There are no quality studies evaluating reflexology for shoulder pain including rotator cuff
tendinopathies.

Electrical Therapies

There are multiple forms of electrical therapies used to treat musculoskeletal pain. These
include high-voltage galvanic, H-wave® Device Stimulation, interferential therapy (IFT or IT),
iontophoresis, microcurrent, percutaneous electrical nerve stimulation (PENS), sympathetic
electrotherapy, and transcutaneous electrical stimulation (TENS). The mechanism(s) of action, if
any, are unclear.

1. Recommendation: Interferential Therapy for Treatment of Rotator Cuff Tendinopathies
Interferential therapy is not recommended for treatment of rotator cuff tendinopathies.

Strength of Evidence — Not Recommended, Evidence (C)

2. Recommendation: Other Electrical Stimulation Therapies for Treatment of Rotator Cuff
Tendinopathies
There is no recommendation for or against the use of other electrical therapies
outside of research settings for treatment of rotator cuff tendinopathies.

Strength of Evidence — No Recommendation, Insufficient Evidence (1)

Rationale for Recommendations

There is one moderate-quality study suggesting interferential therapy is ineffective for treating
rotator cuff tendinopathies. (van der Heijden 99) One trial of H-wave® Device Stimulation with
invasive electrodes in post-operative rotator cuff tendinopathy patients suggested some modest
range-of-motion benefits, but applicability to surface electrodes or to other patients is unknown.
(Blum 09) There are no quality studies for any of the other electrical therapies in occupational
populations with rotator cuff tendinopathies. These therapies are mostly non-invasive with low
adverse effects, but are moderate to high cost when examined in aggregate. There is no
recommendation for or against use of these therapies. There are alternate treatments that are
effective.

Evidence for the Use of Electrical Therapies

There are 2 moderate-quality RCTs incorporated into this analysis. (van der Heijden 99; Blum 09)
There are 2 low-quality RCTs (Herrera-Lasso 93; Baskurt 06) in Appendix 2.

We searched TENS for rotator cuff tears, massive rotator cuff tears, tendon rotator cuff tears,
rotator cuff partial- and full-thickness tears, rotator cuff tendinopathy, rotator cuff tendinosis,
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rotator cuff tendinitis, impingement syndrome, bursitis, supraspinatus tendinitis, and bicipital
tears.One-low quality RCT was found for shoulder impingement and one RCT was found for
Rotator cuff tears.

Extracorporeal Shockwave Therapy (“Shockwave”)

Extracorporeal shockwave therapy (ESWT) has been utilized for treatment of shoulder
tendinitis, (Huisstede 11; Harniman 04; Grant 04) but has been particularly used for calcific tendinitis.
(Mouzopoulos 07; Rompe 98; Rompe 01; Sems 06; Harniman 04; Chung 02; Loew 99; Cosentino 03; loppolo 13) Calcific
tendinitis should be diagnosed with imaging for confirmation of presence of calcium. However,
there have been some challenges noted in interpreting studies of efficacy including amount of
energy delivered, method of focusing shock waves, treatment frequency, timing, and use of
anesthetics. (Sems 06).

1. Recommendation: Extracorporeal Shockwave Therapy for Calcific Rotator Cuff Tendinitis
Extracorporeal shockwave therapy is strongly recommended for treatment of calcific
rotator cuff tendinitis.

Indications — Symptomatic calcific rotator cuff tendinitis that has been diagnosed with
imaging. Patients should have failed at least 6 months of time with symptoms without
resolution as well as failed physical or occupational therapy with both active and passive
exercises, NSAIDs, and glucocorticosteroid injection(s). (Gerdesmeyer 03; Peters 04; Albert 07; Hsu 08;
Hearnden 09; Pleiner 04; Cacchio 06; Sabeti 07)

Frequency/Duration — Treatment frequency and duration patterns varied in quality studies.
These ranged from a single session (Hearnden 09; Sabeti 07; Krasny 05) t0 a second session in 1
week (Haake 02) to weekly sessions for 4 weeks (Cacchio 06) to an average of 4 sessions every 6
weeks over 6 months. (Peters 04) Most commonly and including the highest quality studies,
patients treated with 2 sessions that were approximately 14 days apart. (Gerdesmeyer 03; Albert
07; Hsu 08; Pleiner 04; Pan 03) Thus, up to 2 sessions, approximately 2 weeks apart are
recommended. Energy levels with documented success varied as well, ranging from 0.28 to
0.55 mJ/mm? in the most successful quality sham-controlled trials. (Gerdesmeyer 03; Peters 04;
Albert 07; Hsu 08; Hearnden 09; Pleiner 04) There is evidence that low energy levels such as 0.15
mJ/mm? are less effective. (Peters 04) Thus, while an optimal dose is unclear, the
recommended dose ranges from 0.28 to 0.55 mJ/mm?Z. There is quality evidence the
focus should be on the calcium deposits and not the tendon insertion. (Haake 02) Some
protocols combined this therapy with an exercise program.

Indications for Discontinuation — Resolution, intolerance, non-compliance.
Strength of Evidence — Strongly Recommended, Evidence (A)

Rationale for Recommendation

There are three high-quality (Gerdesmeyer 03; Peters 04; Cacchio 06) and seven moderate-quality trials
(Albert 07; Hsu 08; Hearnden 09; Pleiner 04; Sabeti 07; Kolk 13; loppolo 12) Comparing extracorporeal shockwave
therapy with either sham or low energy for treatment of chronic calcific tendinitis. The quality
literature nearly uniformly supports efficacy of ESWT for treatment of calcific tendinitis whether
measured by pain, function, or disappearance of calcium deposits on x-rays. (Gerdesmeyer 03; Peters
04; Cacchio 06; Albert 07; Hsu 08; Hearnden 09; Pleiner 04; Sabeti 07; Harniman 04) There also is evidence of
efficacy compared with treatment with TENS. (Pan 03) There is a low-quality study suggested
surgical extirpation of calcium deposits is equally effective compared with ESWT. (Rompe 01)
Needling is sometimes used as an adjunct, has some evidence of efficacy, and is reviewed
elsewhere. (krasny 05). There are no RCTs comparing ESWT with ultrasound-guided needling,
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which makes a direct comparison and recommendation between these treatments difficult.
(Louwerens 14) ESWT is minimally invasive (Louwerens 14) as it is often performed with an injected
anesthetic, has some adverse effects, is moderate to high cost depending on the number of
treatments yet is quite effective, thus it is strongly recommended for treatment of calcific rotator
cuff tendinitis.

FIGURE 2. CHRONIC CALCIFIC TENDINITIS TREATMENT WITH HIGH vs. Low vSs. SHAM EXTRACORPOREAL SHOCK WAVE
THERAPY (TOTAL CONSTANT MIURLEY SCALE SCORES)
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Data graphed from Gerdesmeyer L, Wagenpfeil S, Haake M, et al. Extracorporeal shock wave therapy for the treatment of
chronic calcifying tendonitis of the rotator cuff: a randomized controlled trial. JAMA. 2003;290(19):2573-80.

2. Recommendation: Extracorporeal Shockwave Therapy for Acute, Subacute, or Chronic Non-
calcific Rotator Cuff Tendinitis
Extracorporeal shockwave therapy is not recommended for treatment of acute,
subacute, or chronic non-calcific rotator cuff tendinitis.

Strength of Evidence — Not Recommended, Evidence (C) — Chronic
Not Recommended, Insufficient Evidence () — Acute, subacute

Rationale for Recommendation

There are four moderate-quality trials evaluating efficacy of ESWT for treatment of patients with
chronic, non-calcific tendinitis. (Schmitt 01; Speed 02; Schofer 09; Galasso 12) Three of the four studies
suggest a lack of efficacy, (Schmitt 01; Speed 02; Schofer 09), while one smaller study has suggested
efficacy.(Galasso 12) Additional studies are needed. There are other treatments reviewed
elsewhere with documented efficacy for treatment of these patients. ESWT is minimally invasive
as often performed with an injected anesthetic, has some adverse effects, is moderate to high
cost depending on numbers of treatments and appears ineffective, thus it is not recommended
for treatment of non-calcific rotator cuff tendinitis.

Evidence for the Use of Shockwave Therapy

There are 3 high-quality and 15 moderate-quality RCTs incorporated into this analysis. There
are 6 low-quality RCTs or comparative clinical trials (Rompe 98; Cosentino 03; Loew 99; Rompe 01; Sabeti-
Aschraf 05) in Appendix 2.

We searched “extracorpeal shockwave therapy” and rotator cuff tears, massive rotator cuff tears, tendon
rotator cuff tears, rotator cuff partial- and full-thickness tears, rotator cuff tendinopathy, rotator cuff
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tendinosis, rotator cuff tendinitis, impingement syndrome, bursitis, supraspinatus tendinitis, and bicipital
tears. Six new RCTs were found.

Injections

Several types of glucocorticoid injections have been used to treat patients with rotator cuff
tendinopathies. Viscosupplementation, prolotherapy, and botulinum injections have also been
utilized.

Subacromial Glucocorticosteroid Injections

Glucocorticosteroids are widely used for treatment of rotator cuff-related disorders. (Brox 03; van der
Windt Ann Rheum Dis 95; Park 08; Petri 87; Adebajo 90; Buchbinder 03; Goupille 96; Arroll 05) A Cochrane review concluded
there is benefit compared with placebo for treatment of rotator cuff disease, but no significant
benefit of injection compared with NSAID when pooling three studies. (Buchbinder 03) These
injections are sometimes performed to attempt to deliver medication to the subacromial bursa,
rotator cuff and surrounding tissue with minimal systemic effects. (Brox 03; van der Windt Ann Rheum Dis
95; Petri 87; Adebajo 90) These injections are usually performed without imaging guidance, though,
some advocate ultrasound guidance. (Naredo 04) Approaches utilized include anterior,
anteromedial, lateral and posterior. A cadaveric study found no differences in accuracy for
anteriolateral versus posterior approaches. (Mathews 05)

Recommendation: Subacromial Glucocorticosteroid Injections for Acute, Subacute, or Chronic
Rotator Cuff Tendinopathies

Subacromial glucocorticosteroid injections are moderately recommended for treatment
of acute, subacute and chronic rotator cuff tendinopathies (including rotator cuff
tendinoses, supraspinatus tendinitis, impingement syndrome, and subacromial bursitis).

Indications —Shoulder joint pain from rotator cuff tendinopathies that control with NSAID(s) or
acetaminophen is unsatisfactory. (Adebajo 90; Petri 87; Blair 96; Akgun 04; Plafki 00)

Frequency/Duration — Single injection should be scheduled and results evaluated, rather than
scheduling a series of injections. A second injection after waiting at least 2 weeks may be
reasonable if the response is suboptimal or the subacromial space was felt to have not been
accessed, though it would be appropriate to consider a different technique or imaging. (Naredo 04)
Medications used in the successful RCTs included triamcinolone acetonide, triamcinolone
hexacetonide, methylprednisolone, and betamethasone. (Adebajo 90; Petri 87; White 86; Blair 96; Alvarez
05; Withrington 85; Mclnerney 03) Sometimes these injections are performed without glucocorticosteroid
for diagnostic purposes. (Mair 04) In most cases, glucocorticoid is added to local anesthetic for
diagnostic confirmation and treatment with 1 injection.

Dose — Multiple doses have been utilized with only one head-to-head comparative trial that
suggested no differences. (Chavez-Lopez 09) Medication doses used in the successful RCTs
included triamcinolone 40mg to 80mg, (Adebajo 90; Petri 87; White 86; Blair 96) betamethasone 6mg,
(Alvarez 05) and methylprednisolone 40mg to 80mg. (withrington 85; Mcinemey 03) It appears important that
the negative trials tended to utilize smaller doses of steroid, such as triamcinolone 20mg (Ekeberg)
or methylprednisolone 40mg. (vecchio 93) Nearly all combined the corticosteroid with variable
doses of anesthetic, generally ranging from 2 to 10mL of lidocaine or bupivacaine (see evidence
table). There are no head-to-head comparisons in quality studies of different medications to
ascertain the optimum medication(s) or doses.

Indications for Discontinuation — A second glucocorticosteroid injection is not recommended if
the first injection has resulted in significant reduction or resolution of symptoms. If there has not
been a response to a first injection, there is generally less indication for a second. If the
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interventionalist believes the medication was not well placed and/or if the underlying condition is
so severe that one steroid bolus could not be expected to adequately treat the condition, a
second injection may be indicated. The (first or) second injection may be performed under
ultrasound guidance for increased accuracy, if available, as there is evidence suggesting
superior placement with ultrasound guidance. (Naredo 04; Chen 06; Uncuncu 09) While ultrasound has
been used in some studies, (Plafki 00; Chavez-Lopez 09, Dehghan 13; Ekeberg 09; DeWitte 13) there is little
evidence to suggest outcomes superiority associated with using ultrasound for administration.

Strength of Evidence — Moderately Recommended, Evidence (B)

Rationale for Recommendation

There are two high- and seven moderate-quality trials that compared subacromial
glucocorticosteroid injection with saline of anesthetic placebos. (Avarez 05; Adebajo 90; Petri 87; Blair 96;
Mclnerney 03; Akgun 04; Withrington 85; Vecchio 93; Plafki 00) Patients assessed included acute, (Petri 87; Mcinerney 03;
Adebajo 90) subacute, (Adebajo 90; Petri 87; Blair 96; Withrington 85; Vecchio 93) and chronic rotator cuff
tendinopathies. (Alvarez 05; Petri 87; Blair 96; Akgun 04; Withrington 85; Plafki 00) All patient groups appeared
to benefit without a clear pattern of response based on duration of symptoms with one
exception. One trial of acute post-traumatic pain did not find benefit from these injections,
(Mclnerney 03) likely reflecting the excellent natural recovery from acute traumatic pain.

Most, but not all studies showed benefits. It may not be coincidental that the high-quality study
that was negative also utilized the lowest dose of 20mg triamcinolone in chronic shoulder pain
patients. (Ekeberg 09) Another of the negative studies also utilized a lower dose of steroid, (vecchio
93) while the last of the negative studies had the smallest sample size. (withrinton 85) One trial was
stopped due to the lack of efficacy of the placebo arm, while the corticosteroid arm was
documenting benefits. (rnioo) Thus, quality evidence documents efficacy of these injections.
There also are two high-quality trials with injected NSAIDs, but they conflict regarding
superiority, (Karthikeyan 10; Min 13) resulting in no evidence-based recommendation on that approach
and a need for further investigations.

One moderate-quality study (Naredo 04) and one low-quality study (Chen 06) demonstrated
increased efficacy, improved shoulder symptoms, of steroids injected under ultrasonic guidance.
However, the studies discussed above that compared steroid injection with placebo did not use
ultrasound guidance and still resulted in good outcomes.

Another utility of these injections is to predict surgical success. The impingement test with
subacromial anesthetic injection was reported to result in 88% positive predictive value of
surgical success vs. 60% in those negative, (Mair 04; Oh AJSM 10) thus another rationale for injection
includes prognosis.

Subacromial glucocorticosteroid injections are invasive, have a low risk of adverse effects and
are moderately costly. They have the potential to increase blood glucose, thus monitoring will be
appropriate in some diabetic patients. They are effective; two of the three comparative trials
against NSAIDs have found these injections are superior, (Adebajo 90; Petri 87) thus these injections
are recommended for management of these patients. Most should generally have failed prior
treatment with NSAIDs and exercise.

Evidence for the Use of Glucocorticosteroid Injections for Shoulder Pain

There are 6 high-quality and 24 moderate-quality RCTs incorporated into this analysis. There
are 5 low-quality RCTs or comparative clinical trials (Chen 06; Ginn 05; Hardy 86; Valtonen 78; Watson 08) in
Appendix 2.
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We searched steroid injections for rotator cuff tears, massive rotator cuff tears, tendon rotator cuff tears,
rotator cuff partial- and full-thickness tears, rotator cuff tendinopathy, rotator cuff tendinosis, rotator cuff
tendinitis, impingement syndrome, bursitis, supraspinatus tendinitis, and bicipital tears. Seven new RCTs
were included.

Subacromial EDTA Mesotherapy
Calcium disodium EDTA is a powerful chelator traditionally used to treat lead poisoning,
although it also chelates other divalent cations. Subacromial EDTA injections and mesotherapy

have been used to treat calcific tendinitis that has been unresponsive to other treatments.
(Cacchio 09)

Recommendation: Subacromial EDTA Mesotherapy Injections for Shoulder Calcific Tendinitis
There is no recommendation for or against the use of subacromial EDTA mesotherapy
for treatment of shoulder calcific tendinitis.

Strength of Evidence — No Recommendation, Insufficient Evidence (1)

Rationale for Recommendation

There is one moderate-quality trial comparing EDTA plus ultrasound versus placebo plus sham
ultrasound suggesting reductions in all measures including pain, motion, Constant Murley
scores, and calcifications. (Cacchio 09) Thus, there is evidence suggesting potential efficacy of
EDTA instilled for calcific tendinitis with duration of improvement documented at 1 year. EDTA
has some risk of serious renal effects though there was no increase in serum creatinine and
BUN in this trial. The treatments are high cost, invasive, and require multiple treatments; there is
no recommendation for this treatment.

Evidence for the Use of Subacromial EDTA Mesotherapy Injections
There is 1 moderate-quality RCT incorporated into this analysis.

Viscosupplementation Injections

Viscosupplementation injections have been used for treatment of impingement syndrome. (Sengul
08)

Recommendation: Subacromial Viscosupplementation Injections for Rotator Cuff
Tendinopathies

There is no recommendation for or against the use of subacromial viscosupplementation
injections for the treatment of chronic rotator cuff tendinopathies (including rotator cuff
tendinoses, supraspinatus tendinitis, impingement syndrome, and subacromial bursitis).

Strength of Evidence — No Recommendation, Insufficient Evidence (1)

Rationale for Recommendation

There are no quality trials. There is one low-quality trial without a placebo-control suggesting
few differences between hyaluronate injections and local modalities. (Sengul 08) Thus, there is no
recommendation for or against these injections for rotator cuff tendinopathies.

Evidence for the Use of Viscosupplementation Injections for Impingement Syndrome
There are 2 low-quality RCTs Appendix 2. (Kim 12; Sengul 08)

Needling and Bursoscopy

Needling of calcium deposits and bursoscopy for removal of calcific tendinitis has been
performed. (Albert 07; Farin 1996; Krasny 05; Maugars 09) Needling is a precise procedure used to treat
calcific deposits. It makes small needle sized holes in the tissue overlying the calcific deposit.
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Needling has been studied in conjunction with shockwave therapy, (Krasny 05) and involves
“several tens of intra-calcic drillings in the axis of calcification” needling of the calcific deposits.
(Maugars 09) Bursoscopy is arthroscopic removal/excision of the bursa.

1. Recommendation: Needling with or without Extracorporeal Shockwave Therapy for Calcific
Rotator Cuff Tendinitis
There is no recommendation for or against the use of needling with or without
extracorporeal shockwave therapy for treatment of calcific rotator cuff tendinitis.

Strength of Evidence — No Recommendation, Insufficient Evidence (1)

2. Recommendation: Bursoscopy for Calcific Rotator Cuff Tendinitis
Bursoscopy (arthroscopic removal/excision of bursa) is recommended for treatment
of calcific rotator cuff tendinitis.

Indications — Gartner Type | or |l calcium deposits of calcific tendinitis. (Maugars 09) Patients
should generally have failed prior treatment with NSAIDs, exercise, and injection(s). (Maugars
09)

Frequency/Duration — Treatment in the quality trial is a single treatment. It may be
reasonable to attempt a second treatment if the initial treatment was partially, but
inadequately effective.

Indications for Discontinuation — Resolution or intolerance.
Strength of Evidence — Recommended, Evidence (C)

Rationale for Recommendations

There is one moderate-quality trial suggesting needling or bursoscopy is superior to a non-interventional
control. Another moderate-quality trial suggested adding needling is effective when used as an adjunct
with shockwave therapy. (Krasny 05) Needling a calcific deposit is minimally invasive and less costly than
surgery with minimal adverse effects. Nevertheless, there is insufficient evidence to support a
recommendation of needling compared to arthroscopic surgery. Additional quality trials appear
necessary prior to recommending its widespread use. Bursal arthroscopic removal/excision is more
invasive, but is selective in its ability to remove tissue, has evidence of efficacy, and thus is
recommended.

Evidence for Needling and Bursoscopy
There are 2 moderate-quality RCTs incorporated into this analysis.

Surgical Considerations

This guideline will address only the non-emergent surgical treatment of the most common acute,
subacute, or chronic shoulder disorders. The indications for emergent surgery for red-flag
conditions including unstable fractures, abscess, or hematoma, etc., particularly with
neurological compression, are not discussed, as treatment of these conditions is outside the
scope of these guidelines, as are other indications for surgery (e.g., neoplasia). Early
recognition of red-flag conditions that require expedited referral to a surgeon qualified to deal
with shoulder emergencies is recommended (see Table 2. Red Flags for Potentially Serious
Shoulder Conditions). This section of this guideline addresses surgical indications including
rotator cuff tears and surgery for impingement syndrome.

Rotator Cuff Tears
Many individuals with rotator cuff tears have minimal or no functional deficits, (Sher 95; Needell 96;
Schibany 04; Moos-mayer 05) thus careful evaluation of the patient’s functional status is required. Many
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patients function normally with rotator cuff tears, while others have incapacitating problems that
may require physical theapy (Moosmayer 10, 14; Ainsworth 07) and/or attempts at surgical repair or
debridement. Rotator cuff tears have the potential to progress. (Matava 05; Yamaguchi 06) For patients
with tears accompanied by functional deficits, rotator cuff repairs appear to speed recovery.
There also are reports of improved overall health status after rotator cuff surgery. (Mckee 00) It is
unclear whether surgical repair of the rotator cuff changes the risk of future surgery. There are
different rating systems for grading rotator cuff tears including consideration of the size of the
tear, the extension of tear retraction, and the quality of the rotator cuff muscles (DeORio 84; Patte 90;
Goutallier 94) (see Table 6, below). Repairs of larger tears have increased rate of healing failure
which correlates with outcomes. (Milano 07; Wilson 02; Habernek 99; lannotti 06; Warner 01)

TABLE 6. ROTATOR CUFF TEAR SIZE

Category Tear Size
Small <1cm
Medium 1to 3cm
Large >3to5cm
Massive >5cm

*Adapted from DeOrio JK, Cofield RH. Results of a second attempt at surgical repair of a failed initial rotator-cuff repair. J Bone
Joint Surg Am. 1984; 66(4):563-7 and Bateman JE. The diagnosis and treatment of ruptures of the rotator cuff. Surg Clin North
Am. 1963; 43:1523-30.

There are many purported and documented risk factors for poorer surgical outcomes. These
most common risk factors include low-volume surgical practice (physician performs less than 6
rotator cuff repairs per year), (Sherman 08) age (older patients), (Ogilvie-Harris 90; Boehm 05; Sherman 08;
Watson85) female gender, (Boehm 05; Lindh 93) larger rotator cuff tears, (Milano 07; wilson 02; Wamer 01Habernek
99; Bartolozzi 94; Rokito 96; lannotti 06) retraction, (Milano 07) concomitant subscapularis tears, (Milano 07) fatty
tendon degeneration, (Milano 07; Costouros 07) diabetes, smoking, (Mallon 04) overweight or obesity,
weakness of shoulder (strength of abduction and external rotation), pre-operative activity level,
(lannotti 96; Ellman 86) preoperative stiffness, (Namdari 10) abnormal mental status, involvement in
litigation or workers’ compensation (Ogilvie-Harris 90; Spangehl 02; Kempf 99; Misamore 95) Or Sick-leave,
(Brox 99) regular “pain medication use,” (Brox 99) excessive post-operative hyperalgesic crises,
(Kempf 99) non-compliance with rehabilitation programs, and otherwise unhealthy individuals.
(Sherman 08) One report found shorter interval between symptom onset and massive rotator cuff
repair to be negatively correlated with outcomes. (Gerber 00) Post-operative shoulder stiffness was
found to be best predicted by pre-operative limitation in ROM, (Namdari 10) especially the “hand
behind the back” maneuver. (Trenerry 05) Work with the “hand above the level of the head” trended
towards significance in one possibly underpowered study. (Brox 99) A case series suggested
delayed treatment resulted in worse outcomes among patients with rotator cuff tears, (Habernek 99)
but no quality study has addressed that question.

If surgery is a consideration, counseling regarding likely outcomes, risks, and benefits, and
especially expectations, is important. Ideally, this education begins with the referring physician
who may note that post-operative physical or occupational therapy exercises are essential in
comparison to non-operative treatment for good clinical results. These exercises might be
difficult to comply with for some rotator cuff repair patients. The decision as to which type of
rotator cuff repair procedure to perform — arthroscopic, open, or mini-open repair — should be left
to the surgeon and patient until quality evidence demonstrating procedural superiority becomes
available to provide evidence-based guidance. Achievement of a plateau in improvement and
assessment for final results after surgical repair of a rotator cuff tear has been found to require 1
year. (van Linthoudt 03) Revision surgeries are particularly challenging, usually result in inferior
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results compared with primary repairs, and should be undertaken with a good deal of caution.
(Djurasovic 01)

1. Recommendation: Rotator Cuff Repair for Small, Medium, or Large Tears
Rotator cuff repair is moderately recommended for treatment of small, medium, or
large tears (<5cm).

Indications — All the following: 1) shoulder joint pain; 2) reduced ROM of the shoulder or
impaired function; 3) imaging findings by MRI, MR arthrography, or ultrasound of rotator cuff
tear. Patient must agree to participate fully in post operative active rehabilitation and
understand there is a long recovery time. Pre-operative physical therapy is an option (but not
a pre-operative requirement) as many pataients sufficiently recover without surgery.
(Moosmayer 10, 14; Kukkonen 14)

Strength of Evidence — Moderately Recommended, Evidence (B)

2. Recommendation: Addition of Claviculectomy or Subacromial Decompression to a Rotator
Cuff Repair for Isolated Supraspinatus Tears
Adding claviculectomy or subacromial decompression to a rotator cuff repair is
moderately not recommended for treatment of isolated supraspinatus tears.

Strength of Evidence — Moderately Not Recommended, Evidence (B)

Rationale for Recommendations

While surgery tends to produce modestly superior outcomes over 1 to 5 years (Moosmayer 10,14),
non-operative treatment is often successful.(Moosmayer 10, 14; Kukkonen 14) Thus, physical therapy is
a reasonable option for many patients, (Moosmayer 10, 14; Kukkonen 14) although data are insufficient
to make it a pre-operative requirement. Surgical cuff repair is believed to be a superior option
among patients for whom occupational shoulder exposures and demands are greater, although
quality data that address this issue are not available. Many quality studies necessitated non-
operative treatment prior to surgery (see evidence table). (Mohtadi 08; Spangehl 02) Some have included
non-operative treatment for prolonged periods of at least 3 months prior to surgery (Mohtadi 08;
Franceschi 07, 08; lannotti 06) and up to 33 months (these trials are typically reported from countries with
waiting lists for procedures). (ko 08) Some studies have required failure of a glucocorticosteroid
injection. (Franceschi 07; Dorrestijen 07)

There are a few quality studies comparing surgical repair of rotator cuff tears with non-operative
treatment (see evidence table) that suggest physical therapy may be a reasonable option for
initially presenting rotator cuff tear patients. (Moosmayer 10, 14; Kukkonen 14 MacDermid 06; Ejnisman 04)
There are no sham-controlled trials.

Rotator cuff repair has evolved from open to mini-open to all arthroscopic techniques. Currently,

arthroscopic techniques are evolving with the advent of new technology and instrumentation. (Neviaser
InsCourseLect 89; Neer JBJS 1972; Hata 01; Rockwood 93; Ellman 93; Baker 95; Sauerbrey 05; Verma 06; Skoff 95; Youm 05;

Ogilvie-Harris 93; Seida 10) Rates of arthroscopic anterior acromioplasty have increased 5.8-fold from 1980 to
2005. (Yu 10) There are quality studies available on short- and long-term comparisons between
arthroscopic and open or mini-open repairs. (Nho 07; Morse 08) Arthroscopic repair is associated with lower
complication rate- infection, deltoid dehiscence. There is high-quality evidence there are no long-term
differences associated with arthroscopic repair and mini-open compared to open repair, (Mohtadi 08;
Spangehl 02) although evidence suggests a modest short-term advantage of arthroscopic mini-open repair
versus open repair of rotator cuff tears. (Mohtadi 08)

viLow-quality evidence also suggests the same conclusion. (Sauerbrey 05; Verma 06; Youm 05)
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There is moderate-quality evidence suggesting there is no demonstrable benefit in adding
subacromial decompression to a rotator cuff repair for treatment of isolated supraspinatus tears
with a Type Il acromion in quality studies with up to 2 years follow-up data (Milano 07; Rubenthaler 03;
Gartsman 04; Chahal 12; Kukkonen 14; Oh 14) Or @ repair using transosseous equivalent suture-bridge
technique along with subacromial decompression. (cuff2012) There are two moderate quality
studies comparing arthroscopic debridement and subacromial decompression in treatment of
full-thickness tears of the rotatior cuff. (Melillo 97; Montgomery 94) There is one moderate-quality trial
suggesting SLAP lesions found at the same time as rotator cuff tears in those over 50 years old
do not require repair, rather biceps tenotomy outperforms the SLAP repair. (Franceschi 08)

Post-operative rehabilitation results have been found to be comparable regardless of early or
delayed range of motion (cuff 12) and in comparing 4 with 8 weeks of postoperative
immobilization. (Koh 14) Post-operative anesthetic injections have been used, but without a
placebo group. (Lee 15)

Re-tear rates vary widely, depending on numerous factors especially the size of the tear and the
quality of the tendon and rotator cuff muscles. The re-tear rate for a single row arthroscopic
repair has been estimated at 40%, but varies considerably depending on the size of original
tear. (Burks 09; Bishop 06; Fealy 06; Galatz 04; Gladstone 07; Liu 94) There is little quality evidence for superiority of
one type of repair over another (e.g., single stitch versus double stitch); (Franceschi 07, Grasso 09, Lapner
12; Carbonel 12, Ma 12, Burks 09, Koh 11) Or No. 3 Ethibond Mason-Allen sutures versus 1.0 mm
polydioxanone cord with modified Kessler sutures. (Boehm 05) A meta-analysis and systematic
review found double-row repair to have lower re-tear rates and greater internal rotation ROM but
showed no other differences compared to single-row repair. (Xu 14, Saridakis 10) There is one
moderate-quality study that has suggested a modified mattress-locking stitch is modestly
superior to simple stitches; however, the study has considerable weaknesses that raise
questions about the validity of the conclusions. (ko 08) One study of arthroscopic repairs with
long-term follow-up of up to 14 years looked at staple fixation repairs and side-to-side suture and anchor repairs;
both kinds of repairs appear to document surgical success, although larger tears appear
associated with lower success rates. (wilson 02). AImost all repairs require reattachment of tendon
to bone. Isolated side-to-side repair or margin convergence means that there is an incomplete
repair as is usually present in cases of chronic massive tears. Tendon to bone repair has been
suggested to be modestly better than side-to-side repair in one moderate-quality study. (Bigoni 09)
Re-tears do not necessarily equate to pain and functional loss, just as some people have
primary asymptomatic rotator cuff tears.

Most quality evidence included patients with small to moderate tears. Patients who are
candidates for surgery generally have pain and impaired function. There are no quality studies
suggesting better or worse results for earlier or delayed surgery (see evidence table), and
current evidence does not support a need to rush surgical decisions. Until quality evidence
becomes available to provide evidence-based guidance, the decision as to which surgical
procedure to perform should be left to the surgeon and patient as there appear to be only
modest short-term improvements for arthroscopic rotator cuff repair over open rotator cuff
repairs (Mohtadi 08) or for impingement syndrome including trends towards shorter sick leave in
one study (mean 10 versus 5.7 weeks); (Husby 03) but not all. (Rubenthaler 03) Early surgery should
be considered in cases of acute traumatic tears; especially larger tears in healthy, active
individuals. Surgery is invasive, involves prolonged recovery (many months), has adverse
effects, and is costly. However, benefits appear to outweigh risks for most patients and surgery
is recommended.
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1. Recommendation: Rotator Cuff Repair for Acute Massive Tears
Rotator cuff repair is recommended for treatment of acute massive tears (>5cm).

Indications — All of the following: 1) shoulder joint pain; 2) reduced range of motion of the
shoulder or impaired function; 3) imaging findings by MRI, MR arthrography, or ultrasound of
massive rotator cuff tear.

Strength of Evidence — Recommended, Evidence (C)

2. Recommendation: Rotator Cuff Repair for Chronic Massive Tears

Rotator cuff repair is not generally recommended for treatment of chronic massive tears
(>5cm).

Indications — While generally not recommended, if surgery is felt to be indicated for a particular
patient, all of the following should be present: 1) shoulder joint pain; 2) reduced range of motion
of the shoulder or impaired function; and 3) imaging findings by MRI, MR arthrography, or
ultrasound of massive rotator cuff tear, 4) poor function that is felt to both necessitate surgical
intervention and, 5) there is likelihood for significant improvement with surgery for that particular
patient.

Strength of Evidence — Not Recommended, Evidence (C)

Strength of Evidence — Not Recommended, Insufficient Evidence ()

3. Recommendation: Rotator Cuff Repair for Massive Tears Using Porcine Xenograft Material
Porcine small intestine submucosa graft for surgical repair is not recommended for
treatment of large or massive tears that are otherwise unrepairable.

Strength of Evidence — Not Recommended, Evidence (C)

4. Recommendation: Rotator Cuff Repair for Massive Tears Using Tissue Augmentation
There is no recommendation for or against tissue augmentation to surgically repair
large or massive tears that are otherwise unrepairable.

Strength of Evidence — No Recommendation, Insufficient Evidence ()

Rationale for Recommendations

Repair of massive rotator cuff tears is technically more difficult and has a worse prognosis.
(Matthews 06; Galatz 04)There are no quality studies comparing these repairs with non-operative
treatment, although many surgeons will recommend an initial trial of non-operative care for
elderly patients with massive rotator cuff tears. Some chronic massive tears can be repaired and
some can also undergo successful partial repair, although this does not apply for most patients.
Most repairs are tendon to bone. One quality study solely addressed surgical repair of massive
rotator cuff tears. (annotti 06) Surgical repairs have utilized multiple different techniques, with a
preference for primary repair when the patient’s tissue may be approximated. A study of 27
shoulders found primary rotator cuff repair was often infeasible when the length was greater
than 4cm, the width was greater than 4cm, the supraspinatus muscle was thin at the superior
glenoid margin, and the signal intensity was high. (sugihara 03)

Techniques include open repair, (worland 99) arthroscopic, arthroplasty-related procedures, (chun 0s;
Boileau 08) @s well as tissue transfers (latissimus dorsi) (Costouros Arthroscopy 07)"1 and tissue grafting
(autograft, allograft, xenograft) (Tsiridis 08) and combination procedures. (Boileau 08) Two studies

viiCostouros et al, concluded from their case series that the treatment was ineffective, especially for those patients with atrophy.
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suggest no meaningful differences between arthroscopic and mini-open repairs. (Kasten 11; Cho 12)
Tissue grafts are intended to augment a repair, not fill a tissue defect. There is insufficient
evidence currently to recommend a particular type of graft. Cases of margin convergence may
be amenable to a primary closure, if the tendon edges can be approximated without undue
tension on the patient’s remaining rotator cuff. A few of these repairs were included in the
available quality literature (see evidence table), but did not present stratified analyses specific to
massive rotator cuff tears. Even so, there is some limited evidence suggesting repair is superior
to debridement with considerably better results in the surgical repaired group (Melillo 97) and thus,
there is limited evidence to recommend attempted repair of massive rotator cuff tears. (lannotti 06)

When primary closure with approximation of the tendon tissue is not possible, utilization of graft material,
including the patient’s bicipital tendon“i (cho 09) or subscapularis, (Tanaka 06) is sometimes utilized (i.e.,
autografts). Additional materials interposed include porcine dermal xenograft (Badhe 08) and porcine small
intestinal submucosa. (Sclamberg 04) Neither of the latter appeared to fair well, and the sole quality trial
that included only patients with massive tears failed to find improvements with a porcine small intestinal
submucosa graft (lannotti 06); thus, is not recommended.

Hemiarthroplasty has also been used to treat select patients with massive tears (see Shoulder
Arthroplasty), but there are no quality studies of hemiarthroplasty for treatment of massive
rotator cuff tears. (de Cupis 08; Boileau 05) Reverse total shoulder replacement is being used more
often currently with more predictable results. It also is used to treat selected patients with
unrepairable massive rotator cuff tears. (Matsen 07)

Case series of patients who have reportedly undergone debridement and subacromial decompression as
part of treatment of full-thickness, irreparable rotator cuff tears have found some decrease in pain and
improved ROM, although post-operative strength was reduced. (Gartsman 97) A review suggested
debridement alone was insufficient for treatment for massive rotator cuff tears. (Melilo 97) A case series found
biceps tenotomy did not add benefits over debridement of irreparable massive rotator cuff tears. (Klinger 05)
Reverse total shoulder has been used for shoulder osteoarthritis associated massive cuff ruptures. (de
Cupis 08; Boileau 05; Young 09) In a case series, the reverse total shoulder appears to improve function. (de
Cupis 08)

In the quality trials that included a minority of patients with massive tears, there are no stratified analyses
presented to identify outcomes for this specific population of patients. It has been suggested that the
outcomes for patients with larger tears are inferior to smaller tears. (Milano 07; Wilson 02; Habernek 99)
Patients who are candidates for surgery should have pain and reduced function and understand the risks
and benefits of these procedures. Infections are generally rare and are most commonly associated with
mini-open repair. (Herrera 02) The decision as to which type of rotator cuff repair procedure to perform for
massive tears must be left to the surgeon and patient until quality evidence becomes available to provide
evidence-based guidance. Surgical repair of massive rotator cuff tears is invasive, has adverse effects,
and is costly. Rehabilitation is often considerably longer and more complicated than for smaller rotator
cuff tears. However, particularly in younger patients with massive rotator cuff tears, benefits appear to
outweigh risks for most patients and surgery is generally recommended.

Evidence for the Use of Surgery for Patients with Rotator Cuff Tears
There are 3 high-quality and 35 moderate-quality RCTs incorporated into this analysis. There
are 4 low-quality RCTs in Appendix 2. (Flurin 13; Aydin 10; Gartsman 13; Kraeutler 15)

We searched Open rotator cuff repair, arthroscopic rotator cuff repair and mini open repair, ; disorder
terms- rotator cuff/injuries, rotator cuff tears, rotator cuff tear, rotator cuff tendinopathy, rotator cuff
tendinosis, rotator cuff tendinitis, shoulder impingement syndrome, supraspinatus tendinitis, and bicipital

ViliA comparative clinical trial found better strength and forward flexion compared to repairs with compared to without biceps
augmentation. (cho 09)
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tears; controlled clinical trial, controlled trials, randomized controlled trial, randomized controlled trials,
random allocation, random™, randomized, randomization, randomly; systematic, systematic review,
retrospective studies, prospective studies, epidemiological studies, epidemiological research, and
Nonexperimental Studies. In PubMed we found and reviewed 160 articles, and considered 18 for
inclusion. In Scopus, we found and reviewed 555 articles, and considered 1 for inclusion. In CINAHL, we
found and reviewed 23 articles, and considered 3 for inclusion. In Cochrane Library, we found and
reviewed 17 articles, and considered 1 for inclusion. We also considered for inclusion O articles from
other sources. Of the 23 articles considered for inclusion, 13 randomized trials and 10 systematic studies
met the inclusion criteria. Three RCTs were low quality. The following treatments for the above listed
disorders was also searched: Surgical Repair, Xenograft, Allograft, H-Wave, TENS, LLLT, Extracorporeal
shock wave, Massage, Acupuncture, Steroid injections, and Ultrasonography.

Post-Operative Rehabilitation: Rotator Cuff Tears

Post-operative rehabilitation has been empirically derived and has emphasized a graded return
to normal function. It is generally believed that earlier advancement of flexibility, strengthening,
and conditioning exercises results in faster recovery; (Kiintberg 08) however, initiating rehabilitation
early in the healing process has also been thought to increase potential for failure of surgical
repairs such as rotator cuff repairs and has provided some caution regarding early use of
exercise. Initial emphasis is on both protecting the repair and regaining shoulder motion. The
usual progression is passive range of motion (self-assisted which some consider to be active
assisted), isometrics (about 6 weeks post-op), and progressive resisted exercises (after 12
weeks). There are multiple variables that affect the timing of exercises after shoulder surgery.
These include the procedure performed, pre-operative physical condition, age, and patient
compliance. (Conti 09) See Postsurgical Treatment Guidelines for Impingement Syndrome and
Rotator Cuff Tendinoses Without Tears for general recommendations. These recommendations
should be adapted to the more extensive surgery for rotator cuff tears and therefore slower
initial recovery.

Impingement Syndrome and Rotator Cuff Tendinoses Without Tears

Surgery for impingement syndrome has been developed over the past 35 years. (Neer 72; Post 86; Ellman 87;
Budoff 05; Checroun 98; Taverna 07; Schroder 01; Hawkins 88; Coghlan 09; Ingvarsson 96; Dorrestijn 09) It was originally
described by Neer in 1972 as part of a continuum including surgery for rotator cuff tears, and
subsequently modified to less invasive techniques. Arthroscopic approaches were then developed to
attempt to further minimize surgical morbidity from large incisions and, by avoiding direct trauma to the

deltoid, promote earlier active exercises and recovery and utilize lasers. (Eliman JBJS 91; Altchek JBJS 90;
Ellman Arthroscopy 87; Ellman Arthroscopy 87; Gartsman 90; Kempf 99; Paulos Am J Sports Med 90; Boult 01; Speer

Arthroscopy 91) Arthroscopy also enhances ability to identify relevant associated pathology — partial
articular side cuff tears, biceps tears, labral pathology. Impingement syndrome and rotator cuff
tendinoses without tears are sometimes treated surgically, particularly after failure of non-operative
treatments (Haahr 05, 06; Brox 93, 99, 03; Rahme 98; Sachs 94; Husby 03; Lindh 93;T’Jonck 97; Ingvarsson 96; Green 98;
Odenbring 08; Dorrestijn 09) with some arguing for aggressive treatment. (Matava 05) As the prevalence of
these conditions is exceedingly high and many individuals with tendinoses are apparently asymptomatic
(see above), careful incorporation of accurate diagnosis, the patient’s condition, functional status and
response to prior treatments appears particularly important. Risk factors for adverse outcomes are
believed to be mostly similar to those for full-thickness rotator cuff tears and may be particularly
important in the setting of workers’ compensation (see above). Education regarding post-operative
rehabilitation is thought to be important for these patients, as it is for those with rotator cuff tears.

Recommendation: Subacromial Decompression Surgery for Impingement Syndrome/Rotator
Cuff Tendinoses
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Subacromial decompression surgery is recommended for treatment of select patients
with impingement syndrome/rotator cuff tendinoses.

Indications — All of the following: 1) shoulder joint pain (e.g., symptomatic with positive
supraspinatus test, impingement signs); 2) reduced active shoulder ROM or impaired function 3)
imaging findings by MRI or ultrasound of rotator cuff tendinoses consistent with symptoms; and
4) temporary resolution or marked reduction in pain immediately after injection of a local
anesthetic into the subacromial space. Patients should also have failed one or more
glucocorticosteroid injections (see above) and at least one trial of a quality rehabilitation

program that follows evidence-based guidelines (see above). (Haahr 05, 06; Brox 93, 99; Rahme 98; Sachs 94;
Husby 03; Lindh 93; Michener 04)

Counter-indications - Adhesive capsulitis or shoulder stiffness.
Strength of Evidence — Recommended, Evidence (C)

Figure 3. Constant’s Shoulder Score Change from Baseline (95% Cl)
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with subacromial impingement: a randomised, controlled study in 90 cases with a one year follow up. Ann Rheum
Dis. 2005; 64(5):760-4.
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Figure 4. Arthroscopic vs. Open Subcromial Decompression for Impingement
Syndrome
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Adapted from Husby T, Haugstvedt JR, Brandt M, Holm |, Steen H. Open versus arthroscopic subacromial decompression: a
prospective, randomized study of 34 patients followed for 8 years. Acta Orthop Scand. 2003; 74(4):408-14.

Rationale for Recommendation

There are no sham-surgery controlled trials of surgical interventions for impingement syndrome.
There are three moderate quality RCTs with four total reports that compared subacromial
decompression plus physical therapy versus physical therapy exercises for treatment of
impingement syndrome. (Brox 93, 99; Rahme 98; Haahr 05, 06; Constant 89) Importantly, one of these trials
included a comparison with both exercise as well as sham-laser treatment. (Brox 93; Brox 99) That
trial found surgery and rehabilitation superior to placebo laser and provides the primary basis for
an evidence-based recommendation in favor of surgery. All of these trials comparing physical
therapy/exercise with surgery appear to have considerable biases in favor of surgery over
physiotherapy/exercise for at least two major reasons: 1) patients invariably appear to have
been required to fail prior non-operative treatment that when described included considerable
exercise components (thus a “more of the same” bias against physical therapy/ exercise); and
2) likely greater treatment contact time in the surgical groups which were combined with
physical therapy/exercise. Except for Rahme’s 1998 study, these studies reported mostly failed
prior rehabilitation and found surgery superior to physical therapy exercise. (Brox 93, 99; Haahr 05, 06)

However, it also has been noted that there is a high rate of crossover to surgery over time. (Brox
99)

There is moderate-quality evidence that there are no long-term differences associated with
arthroscopic compared to open decompression to treat impingement syndrome/rotator cuff
tendinoses, (Husby 03; Lindh 93; Sachs 94) although there is some evidence of a modest short-term
advantage of arthroscopy over open decompression for faster recovery. (Sachs 94) (A low-quality
trial also reported similar evidence. (TJonck 97)) Open acromioplasty in patients with impingement
syndrome appears not to prevent progression to rotator cuff tear in a nine-year followup study.
(Hyvonen 98) A case-control study found no evidence that calcium deposits in the rotator cuff seen
on x-ray affected outcomes at 2 years after arthroscopic subacromial decompression. (Tillander 98)
Experience of the surgeon and patient factors require judgment in selecting operative
approaches. Long-term outcomes of up to 25 years have also reported excellent or good results

in 77% of patients with various arthroscopic decompression techniques. (Odenbring 08; Ellman 91; Chin
07; Budoff 05)

Limited motion may indicate adhesive capsulitis or capsular stiffness that would be a
contraindication to surgery. Patients with rotator cuff syndromes or impingement typically do not
have significant limitations of passive motion and if they do, then the diagnosis may be in doubt.
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Surgery is invasive, has adverse effects, and is costly. However, in carefully select patients with
impingement syndrome/rotator cuff tendinoses who have failed quality non-operative
treatments, benefits appear to outweigh risks and surgery is recommended.

Evidence for the Use of Surgery for Patients with Impingement Syndrome and/or Rotator Cuff
Tendinoses without Tears

There is 1 high-quality and 13 moderate-quality RCTs incorporated into this analysis. There are
5 low-quality RCTs or other studies in Appendix 2.

Post-Operative Rehabilitation: Rotator Cuff Tendinopathy

Post-operative rehabilitation has been empirically derived and has emphasized a graded return
to normal function. It is generally believed that earlier advancement of flexibility, strengthening,
and conditioning exercises results in faster recovery; (Kiintoerg 08) however, initiating rehabilitation
early in the healing process has also been thought to increase potential for failure of surgical
repairs such as rotator cuff repairs and has provided some caution regarding early use of
exercise. There are multiple variables that affect the timing of exercises after shoulder surgery.
These include the procedure performed, pre-operative physical condition, age, and patient
compliance. (Conti 09) The following recommendations assume that the patient is in satisfactory
physical condition, has had a good immediate surgical result, is adequately compliant, and has
no contraindications to initiating a rehabilitation program.

1. Recommendation: Exercise or Rehabilitation Programs for Post-operative Rotator Cuff
Tendinopathy
A post-operative exercise or rehabilitation program is recommended for post-
operative rotator cuff tendinopathy patients.

Indications — All rotator cuff tendinopathy patients.

Frequency/Duration — 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 02; Andersen 99) Others
require more supervision, particularly if there is significant pain with use. Programs 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 8 weeks of supervised programs.

Strength of Evidence — Recommended, Evidence (C)

2. Recommendation: Post-operative Acupuncture for Rotator Cuff Tendinopathy
Post-operative acupuncture is recommended particularly for post-operative rotator
cuff tendinopathy patients with significant pain as an adjunct to an active exercise
rehabilitation program. (Gilbertson 03)

Frequency/Duration — See Acupuncturefor recommended frequency, duration, and
discontinuation.

Strength of Evidence — Recommended, Evidence (C)
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Rationale for Recommendations

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 02; Andersen 99)

There is one moderate-quality trial suggesting no benefits of continuous passive motion (CPM)
post-operatively; however, this study appears underpowered (Raab 96) 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 98)

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 04)
submaximum training begun 3 months after surgery; (Rahme 98) active-assisted ROM immediately
after surgery; and eccentric and concentric, isokinetic and manual strengthening at 6 to 12
weeks. (wilk 93) “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 08)

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 05) A
second trial is not well described. (Brox 93) Another trial included active and passive shoulder
mobilization and stabilizing muscle training. (Rubenthaler 03) 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 for Post-operative Rehabilitation for Rotator Cuff Tendinopathy
There are 6 moderate-quality RCTs incorporated into this analysis. There are 4 low-quality
RCTs in Appendix 2.

Bicipital Tendinosis and Ruptured Bicipital Tendon

Bicipital tendinosis involving the proximal long head of the biceps tendon (bicipital tendon) is
usually due to degenerative changes in the tendon or wear in the bicipital groove. It is believed
to be analogous to and have the same pathophysiological basis as the rotator cuff. It is
recommended that bicipital tendinosis be managed as noted in the Rotator Cuff Tendinopathies
section, including the use of low-dose glucocorticosteroid injection. Bicipital tendon rupture may
be managed non-operatively as there is no accompanying functional disability. Surgery, a
tenodesis, may be desired for cosmetic reasons, especially in bodybuilders or others concerned
with cosmesis, but it is not necessary for restoration of function. (Baumann 08)
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Recommendation: Surgery for Select Patients with Bicipital Tendon Tears
Surgery is recommended for select patients with bicipital tendon tears.

Indications — Rare patients with significant incapacity due to the tear, generally having high
demand jobs. Surgical procedure is usually tenodesis and not repair.

Strength of Evidence — Recommended, Insufficient Evidence (l)

Pectoral Strains and Tears

Pectoral muscle tears or strains usually occur in the course of overwhelming force, particularly
in athletics involved in football or weight lifting. The most common mechanism is tear while
bench pressing heavy weight or similar trauma with eccentric loading of the pectoralis major
muscle. There can be actual tendon avulsion of the sternal head of pectoralis major (rarely
entire including clavicular head) or injury a myotendinous or intra muscular site. (The term
“strain” is sometimes erroneously utilized to label virtually any muscle pain or ache, rather than
the denotation of a muscle-tendon junction partial or complete disruption.) Rare cases are
related to occupational injuries, typically involving exertion of a supramaximal force. There are
no quality studies evaluating treatment for these disorders. As these strains are true muscle-
tendon unit strains, limitations are particularly indicated to alleviate forceful exertions while
allowing sufficient time to health the strain (see Rotator Cuff Tendinopathies, Including Rotator
Cuff Tendinitis, Rotator Cuff Tears (Partial- or Full-Thickness Tears), Supraspinatus Tendinitis,
Calcific Tendinitis, Impingement Syndrome, Bicipital Tendinitis, Rotator Cuff Tears and Subacromial
Bursitis). For complete tears or ruptures of the pectoralis insertion, surgical repair is
recommended.

Recommendation: Surgery for Patients with Complete Tears or Ruptures of the Pectoralis
Insertion

Surgery is recommended for patients with complete tears or ruptures of the pectoralis
insertion.

Strength of Evidence — Recommended, Insufficient Evidence (l)

Shoulder Dislocation and Instability

Shoulder dislocation typically occurs after trauma including athletic injury, (Kirkley 99; Sherbondy 00)
although some dislocations may occur in the absence of trauma with conditions such as
hyperlaxity. (kakar 07; Reinold 03) The general prevalence of shoulder dislocation is noted to be
about equal before and after age 40 years old, although the pathophysiology and associated
injuries change with advancing age. Individuals under 40 generally have dislocations due to
accidents, (Hovelius 87) with increased risk in the elderly likely related to falls. (Simonet 84) The
primary pathology in younger patients is labral tearing and capsular stretching. With advancing
age, rotator cuff tear and associated proximal humerus fracture become more common. The
lifetime cumulative incidence has been estimated at 2%. (kirkley 98) A population-based incidence
estimate of initial traumatic anterior shoulder dislocations was 8.2/100,000 person-years. (Simonet
84) The most common type of dislocation is caused by forced abduction with external rotation
and results in anterior and inferior dislocation of the humeral head. Posterior dislocation of the
humeral head typically results from direct blow to anterior shoulder (posteriorly directed force) or
fall onto outstretched hand; it is much less common than anterior dislocation (kakar 07) The
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classic presentation of a posterior glenohumeral dislocation is an internally rotated shoulder with
inability to elevate or externally rotate. The anterior shoulder appears flattened and the posterior
shoulder is more prominent. After an initial shoulder dislocation, recurrence is the most
commonly reported sequela with rates as high as 100% in adolescent athletes. (Good 05)
Recurrences generally occur with a less traumatic event or no trauma at all. The direction of the
dislocation and resultant instability is important for diagnostic purposes, as well as planning
potential surgical repair. (Dalton 89)

Once a shoulder has dislocated, it can be prone to symptoms of instability, termed “shoulder
instability.” (Friedman 95) Shoulder instability is defined as pain associated with loss of shoulder
function due to excessive translation of the humeral head in the glenoid fossa. (Friedman 95)
Instability is more commonly anterior, however posterior, multi-directional and inferior instability
also occur. When instability has been identified, non-operative treatment is usually
recommended prior to attempted surgical repair. (Friedman 95; Buss 04)

Non-operative treatment has been traditionally recommended for anterior dislocation, (Hovelius 96;
Wen 99; Aronen 84; Burkhead 92; Line 99; Liu 96) although recent evidence supports early surgical repair
after the first dislocation in younger patients in order to prevent recurrence. (Kirkley 99, 05; Bottoni 02;
Jakobsen 07; Robinson 08) Regardless, surgery has been traditionally utilized among patients with
recurrent dislocations or among athletes. (Bottoni 02; Edmonds 03; Larrain 01)

Diagnostic Criteria

The literature on physical examination maneuvers for instability has major limitations. (Luime 04)
The relocation and anterior release tests and apprehension signs may be used to demonstrate
instability to aid diagnosis.(Luime 04) Biceps load | and |l tests and internal rotation resistance
strength are thought to be more helpful for diagnosing labral lesions; (Luime 04) however, there
are no standardized diagnostic criteria.

Special Studies and Diagnostic and Treatment Considerations

X-ray and MRI are used to diagnose shoulder dislocation or instability. Dislocations require plain
radiograph (axillary lateral view) or CT scan to visualize the humeral head in glenoid. X-rays
may be needed of both shoulders, particularly if there were a bilateral injury or a need for
comparison with the unaffected shoulder. Other studies may be helpful, including MRI, MR
arthrogram, or CT arthrogram, especially for evaluation of potential concomitant Bankart lesions
or labral or rotator cuff tears. (Kirkley 03; Friedman 95; Sherbondy 00)

1. Recommendation: X-ray to Diagnose Shoulder Dislocation or Instability
X-ray is recommended to diagnose shoulder dislocation or instability.

Strength of Evidence — Recommended, Insufficient Evidence (l)

2. Recommendation: CT to Diagnose Fracture after Dislocation
CT is recommended to diagnose shoulder dislocation or instability.

Strength of Evidence — Recommended, Insufficient Evidence (l)

3. Recommendation: MRI to Diagnose Shoulder Dislocation or Instability
MRI is recommended to diagnose shoulder dislocation or instability.

Strength of Evidence — Recommended, Insufficient Evidence (l)
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Work Activities

Patients with acute dislocations are generally able to return to occupational activities; however,
rates of return appear lower for highly physically demanding jobs and athletic endeavors. (zamora-
Navas 01) Limitations, if needed, are gradually reduced as recovery progresses. Most workers
continue to perform their job tasks while avoiding activities that provoke feelings of instability or
frank dislocations even without formal restrictions. If surgery is performed, there is a similar
need for workplace limitations which are gradually reduced.

Initial Care

In the absence of fractures, initial care of a dislocation involves relocation as soon as possible.
Anesthesia may be required if there is sufficient muscle tightness or spasm and manual
relocation is unsuccessful. Surgery may be required for cases with fractures (see Surgical
Considerations). Over-the-counter analgesics and self-applications of heat and ice are
recommended, and slings may be attempted for treatment acutely, with use gradually weaned.
Patients with instability generally require no treatment other than attempts at exercises and

surgery.
1. Recommendation: OTC Analgesics for Treatment of Shoulder Dislocation
Over-the-counter analgesics are recommended for treatment of shoulder dislocation.

Strength of Evidence — Recommended, Insufficient Evidence (l)

2. Recommendation: Self-application of Heat or Ice for Treatment of Shoulder Dislocation
Self-application of heat or ice is recommended for treatment of shoulder dislocation.

Strength of Evidence — Recommended, Insufficient Evidence (l)

3. Recommendation: Slings, Including an External Rotation Brace, for Initial Treatment Acutely
for Shoulder Dislocation
Slings, especially an external rotation brace, are recommended for initial treatment
acutely for shoulder dislocation.

Frequency/Duration — Gradually wean. Pendulum exercises are generally recommended
including within the first few days after injury.

Strength of Evidence — Recommended, Evidence (C)

Rationale for Recommendations

There are no quality trials evaluating analgesics, ice, or heat for management of acute shoulder
dislocations. Slings are often helpful for managing acute pain and help soft tissue healing. An
external rotation brace may be used instead of a sling and is intended to reduce a labral tear
accompanying an anterior dislocation so that it can heal in a more normal position and prevent
recurrence. (Finestone 09; Itoi 03, 07) These treatments are not invasive, have low adverse effects,
are not costly, and are believed to be helpful for treating symptoms. Thus, they are
recommended for management and treatment of acute shoulder dislocations.

Evidence for the Use of Slings for Shoulder Dislocation
There are 4 moderate-quality RCTs incorporated into this analysis.

Follow-up Visits

Generally, patients with instability require few follow-up appointments unless undergoing active
treatment(s). Patients with dislocation generally require periodic appointments to follow the
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clinical course. Appointment frequency may be greater if workplace limitations are required and
job demands are greater. Post-operative rehabilitation can be lengthy, particularly in older
patients with associated injuries such as those of the rotator cuff. In those cases, therapy may
be required on a prolonged basis in order for the patient to recover as much function as
possible.

Medications

NSAIDs and acetaminophen are recommended for pain management for patients with shoulder
dislocation. Prescription medications might be needed in moderate to severe cases (see
Medications, Rotator Cuff Tendinopathy). In select cases, patients may require judicious short
term use of opioids for acute pain management. Other recommended medications for pain
management include muscle relaxants, capsaicin, tricyclic anti-depressants or dual reuptake
inhibiting anti-depressants for chronic pain (but not SSRI antidepressants which are not effective
for nociceptive pain), or gabapentin for peri-operative use. Patients with instability generally
require no medication other than post-operatively.

1. Recommendation: NSAIDs and Acetaminophen for Acute, Subacute, or Chronic Shoulder
Dislocation or Post-operatively
NSAIDs and acetaminophen are recommended for acute, subacute, or chronic
shoulder dislocations or for use post-operatively.

Strength of Evidence — Recommended, Insufficient Evidence (l)

2. Recommendation: Opioids for Pain Management for Select Patients with Acute Shoulder

Dislocations

Judicious short term use of opioids is recommended for pain management for select

patients with acute moderate to severe pain associated with shoulder dislocation.

Indications - Patients should meet all of the following:

1) Severe injury with a clear rationale for use (objective functional limitations due to pain
resulting from the medical problem.i

2) Other more efficacious treatments should have been instituted,* and either:
2a) failed and/or
2b) have reasonable expectations of the immediate need for an opioid to obtain sleep the
evening after the injury.

3) Where available, prescription databases (usually referred to as Prescription Drug
Monitoring Program (PDMP)) should be checked and not show evidence for conflicting
opioid prescriptions from other providers or evidence of misreporting.*

4) Non-opioid prescriptions (e.g., NSAIDs, acetaminophen) absent contraindication(s) should
nearly always be the primary treatment and accompany an opioid prescription.

5) Low-dose opioids may be needed in the elderly who have greater susceptibility to the
adverse risks of opioids. Those of lower body weight may also require lower opioid doses.

6) Dispensing quantities should be only what is needed to treat the pain. Short-acting opioids
are recommended for treatment of acute pain. Long-acting opioids are not recommended.

ixOther indications beyond the scope of this guideline include acute myocardial infarction or agitation interfering with acute trauma
management.

xTreatments to have tried generally include NSAIDs and acetaminophen. For LBP patients, additional considerations include muscle
relaxants, progressive aerobic exercise, and directional exercise.

xiExceptions such as acute, severe trauma should be documented.
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7) Due to greater than 10-fold elevated risks of adverse effects and death, considerable caution
is warranted among those using other sedating medications and substances including: i)
benzodiazepines, ii) anti-histamines (Hi-blockers), and/or iii) illicit substances.(105 109,167,
168) Patients should not receive opioids if they use illicit substances unless there is objective
evidence of significant trauma or moderate to severe injuries. Considerable caution is also
warranted among those who are unemployed as the reported risks of death are also greater
than 10-fold.(109.167) Dye to elevated risk of death and adverse effects, caution is also
warranted when considering prescribing an opioid for patients with any of the following
characteristics: depression, anxiety, personality disorder, untreated sleep disorders,
substance abuse history, current alcohol use or current tobacco use, attention deficit
hyperactivity disorder (ADHD), post-traumatic stress disorder (PTSD), suicidal risk, impulse
control problems, thought disorders, psychotropic medication use, chronic obstructive
pulmonary disease (COPD), asthma, or recurrent pneumonia.(78 102, 104,108,109, 169-186)
Considerable caution is also warranted among those with other comorbidities such as
chronic hepatitis and/or cirrhosis,(187) as well as coronary artery disease, dysrhythmias,
cerebrovascular disease, orthostatic hypotension, asthma, recurrent pneumonia,
thermoregulatory problems, advanced age (especially with mentation issues, fall risk,
debility), osteopenia, osteoporosis, water retention, renal failure, severe obesity,
testosterone deficiency, erectile dysfunction, abdominal pain, gastroparesis, constipation,
prostatic hypertrophy, oligomenorrhea, pregnancy, human immunodeficiency virus (HIV),
ineffective birth control, herpes, allodynia, dementia, cognitive dysfunction and impairment,
gait problems, tremor, concentration problems, insomnia, coordination problems, and slow
reaction time. There are considerable drug-drug interactions that have been reported (see
Opioids Guideline, Appendices 2-3).

Frequency/Duration - Generally, opioids should be prescribed at night or while not
working.(82) Lowest effective, short-acting opioid doses are preferable as they tend to have
the better safety profiles, less risk of escalation,(188) less risk of lost time from work,(112) and
faster return to work.(189) Short-acting opioids are recommended for treatment of acute pain
and long-acting opioids are not recommended. Recommend opioid use as required by pain,
rather than in regularly scheduled dosing.

If parenteral administration is required, ketorolac has demonstrated superior efficacy
compared with opioids for acute severe pain,(190.191) although ketorolac’s risk profile may
limit use for some patients. Parenteral opioid administration outside of obvious acute
trauma or surgical emergency conditions is almost never required, and requests for such
treatment are clinically viewed as red flags for potential substance abuse.

Indications for Discontinuation — Resolution of pain, sufficient improvement in pain,
intolerance or adverse effects, non-compliance, surreptitious medication use, consumption
of medications or substances advised to not take concomitantly (e.g., sedating medications,
alcohol, benzodiazepines), or use beyond 2 weeks.

Harms - Adverse effects are many (see section below on “Opioids Benefits and Harms”).

Benefits - Improved short-term pain control.

Strength of Evidence — Recommended, Insufficient Evidence (l)
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3. Recommendation: Opioids for Acute, Severe Post-operative Shoulder Pain from Shoulder
Dislocation
Judicious short term use of opioids is recommended for treatment of acute, severe
post-operative pain due to shoulder dislocation.

Indications - Patients should meet all of the following:

1)

2)

3)

4)
5)
6)

7)

Severe injury with a clear rationale for use (objective functional limitations due to pain
resulting from the medical problem.xii

Other more efficacious treatments should have been instituted,*ii and either:

2a) failed and/or

2b) have reasonable expectations of the immediate need for an opioid to obtain sleep the
evening after the injury.

Where available, prescription databases (usually referred to as Prescription Drug
Monitoring Program (PDMP)) should be checked and not show evidence for conflicting
opioid prescriptions from other providers or evidence of misreporting.xiv

Non-opioid prescriptions (e.g., NSAIDs, acetaminophen) absent contraindication(s) should
nearly always be the primary treatment and accompany an opioid prescription.

Low-dose opioids may be needed in the elderly who have greater susceptibility to the
adverse risks of opioids. Those of lower body weight may also require lower opioid doses.
Dispensing quantities should be only what is needed to treat the pain. Short-acting opioids
are recommended for treatment of acute pain. Long-acting opioids are not recommended.
Due to greater than 10-fold elevated risks of adverse effects and death, considerable caution
is warranted among those using other sedating medications and substances including: i)
benzodiazepines, ii) anti-histamines (Hi-blockers), and/or iii) illicit substances.(105. 109,167,
168) Patients should not receive opioids if they use illicit substances unless there is objective
evidence of significant trauma or moderate to severe injuries. Considerable caution is also
warranted among those who are unemployed as the reported risks of death are also greater
than 10-fold.(109.167) Due to elevated risk of death and adverse effects, caution is also
warranted when considering prescribing an opioid for patients with any of the following
characteristics: depression, anxiety, personality disorder, untreated sleep disorders,
substance abuse history, current alcohol use or current tobacco use, attention deficit
hyperactivity disorder (ADHD), post-traumatic stress disorder (PTSD), suicidal risk, impulse
control problems, thought disorders, psychotropic medication use, chronic obstructive
pulmonary disease (COPD), asthma, or recurrent pneumonia.(78 102, 104,108,109, 169-186)
Considerable caution is also warranted among those with other comorbidities such as
chronic hepatitis and/or cirrhosis,(187) as well as coronary artery disease, dysrhythmias,
cerebrovascular disease, orthostatic hypotension, asthma, recurrent pneumonia,
thermoregulatory problems, advanced age (especially with mentation issues, fall risk,
debility), osteopenia, osteoporosis, water retention, renal failure, severe obesity,
testosterone deficiency, erectile dysfunction, abdominal pain, gastroparesis, constipation,
prostatic hypertrophy, oligomenorrhea, pregnancy, human immunodeficiency virus (HIV),
ineffective birth control, herpes, allodynia, dementia, cognitive dysfunction and impairment,
gait problems, tremor, concentration problems, insomnia, coordination problems, and slow

xiiQther indications beyond the scope of this guideline include acute myocardial infarction or agitation interfering with acute trauma
management.

xiiTreatments to have tried generally include NSAIDs and acetaminophen. For LBP patients, additional considerations include muscle
relaxants, progressive aerobic exercise, and directional exercise.

xivExceptions such as acute, severe trauma should be documented.

Copyright ©2020 Reed Group, Ltd. Page | 95



reaction time. There are considerable drug-drug interactions that have been reported (see
Opioids Guideline, Appendices 2-3).

Frequency/Duration - Generally, opioids should be prescribed at night or while not
working.(82) Lowest effective, short-acting opioid doses are preferable as they tend to have
the better safety profiles, less risk of escalation,(188) less risk of lost time from work,(112) and
faster return to work.(189) Short-acting opioids are recommended for treatment of acute pain
and long-acting opioids are not recommended. Recommend opioid use as required by pain,
rather than in regularly scheduled dosing.

If parenteral administration is required, ketorolac has demonstrated superior efficacy
compared with opioids for acute severe pain,(190.191) although ketorolac’s risk profile may
limit use for some patients. Parenteral opioid administration outside of obvious acute
trauma or surgical emergency conditions is almost never required, and requests for such
treatment are clinically viewed as red flags for potential substance abuse.

Indications for Discontinuation - Resolution of pain, sufficient improvement in pain,
intolerance or adverse effects, non-compliance, surreptitious medication use, consumption
of medications or substances advised to not take concomitantly (e.g., sedating medications,
alcohol, benzodiazepines), or use beyond 2 weeks.

Harms - Adverse effects are many (see section below on Medications, “Opioids Benefits and
Harms”).

Benefits - Improved short-term pain control.
Strength of Evidence — Recommended, Insufficient Evidence (l)

4. Recommendation: Opioids for Pain Management of Subacute or Chronic Pain from Shoulder
Dislocation
Opioids are not recommended for pain management for patients with subacute or
chronic pain associated with shoulder dislocation.

Strength of Evidence — Not Recommended, Insufficient Evidence ()

5. Recommendation: Other Medications for Chronic Pain Management of Shoulder Instability
Muscle relaxants, capsicum, tricyclic antidepressants, or dual reuptake inhibiting anti-
depressants (but not SSRI anti-depressants which are not effective for nociceptive
pain) are recommended to control chronic pain associated with shoulder instability.

Strength of Evidence — Recommended, Insufficient Evidence (l)

6. Recommendation: Other Medications for Acute, Subacute, or Post-operative Pain
Management of Shoulder Dislocation
There is no recommendation for or against the use of muscle relaxants, capsicum,
tricyclic anti-depressants, dual reuptake inhibiting anti-depressants, or gabapentin to
control pain associated with acute or subacute shoulder dislocation or for post-
operative pain.

Strength of Evidence — No Recommendation, Insufficient Evidence (1)

Rationale for Recommendations
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There are no quality trials evaluating treatment of shoulder dislocations with medication.
Instability with recurrent dislocation is more likely to cause acute pain with each dislocation
rather than chronic pain. Chronic pain is more likely to be associated with a concurrent shoulder
problem. The use of NSAIDs has been evaluated to treat many musculoskeletal disorders and
found uniformly effective (see Rotator Cuff Tendinopathies, Including Rotator Cuff Tendinitis,
Rotator Cuff Tears (Partial- or Full-Thickness Tears), Supraspinatus Tendinitis, Calcific Tendinitis,
Impingement Syndrome, Bicipital Tendinitis, Rotator Cuff Tears and Subacromial Bursitis). NSAIDs
and acetaminophen are not invasive and have low adverse-effects profiles, particularly when
used for short courses in occupational populations. Generic or over-the-counter formulations are
low cost. Use of NSAIDs and acetaminophen also may help avoid treatment with opioids which
have far worse adverse effect profiles (see Chronic Pain Guidelines). NSAIDs and
acetaminophen are recommended for treatment of acute and post-operative dislocation
patients. By analogy to treatment of other musculoskeletal conditions such as low back pain
(see Low Back Complaints), acetaminophen is believed to be less efficacious, although it
generally has a lower adverse effect profile.

There are no quality studies evaluating opioids for treatment of shoulder dislocation (see Rotator
Cuff Tendinopathies, Including Rotator Cuff Tendinitis, Rotator Cuff Tears (Partial- or Full-
Thickness Tears), Supraspinatus Tendinitis, Calcific Tendinitis, Impingement Syndrome, Bicipital
Tendinitis, Rotator Cuff Tears and Subacromial Bursitis) and Chronic Pain Guidelines). Opioids
have adverse effects with published evidence of high mortality risks. However, there are
patients with severe pain, particularly acute dislocation patients, for whom the brief use of
opioids, especially to facilitate sleep, is recommended. Opioids are not invasive, have high
adverse effects for a pharmaceutical (although tolerance to many can develop relatively rapidly),
and are low cost when generic formulations are used.

Other medications are rarely required for patients with dislocations, as the associated pain is
usually acute and not subacute or chronic. Norepinephrine reuptake inhibiting anti-depressants
(e.g., amitriptyline, doxepin, imipramine, desipramine, nortriptyline, protriptyline, maprotiline, and
clomipramine) and mixed norepinephrine and serotonin inhibitors (e.g., venlafaxine, bupropion,
and duloxetine) have evidence of efficacy for treating chronic low back pain and other chronic
pain conditions (see Low Back Complaints and Chronic Pain Guidelines). However, while there
is no quality evidence evaluating these medications for treating shoulder pain, they appear likely
to be mildly effective for some shoulder pain patients, especially in cases involving the shoulder
girdle and myofascial pain.

There are no quality studies that address the use of anti-convulsant agents to treat patients with
shoulder pain. By analogy, there is quality evidence that topiramate is weakly effective for
treating low back pain patients, and gabapentin is unhelpful (see Low Back Complaints).
However, there is quality evidence that gabapentin reduces the need for opioids when

administered as part of peri-operative hip surgery patients’ pain management. (Pandey 04, Pandey
05, Radhakrishnan 05, Turan 04)

Skeletal muscle relaxants may be a reasonable alternative to spare opioid requirements in the
acute recovery period and to facilitate sleep. However, they also can cause daytime
somnolence, thus limiting their use. 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 3rd- or 4th-line
agent in more severely affected patients in whom NSAIDs and exercise have failed to control
symptoms.
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Devices/Physical Methods

A sling may be helpful for acute rehabilitation and for treatment of acute dislocations that have
been relocated. A sling is not recommended for treatment of recurrent glenohumeral instability.
Self-applications of heat or cryotherapies might be helpful for symptom modulation. Numerous
other therapies including acupuncture, ultrasound, massage, education, and exercise, etc., have
been used to treat dislocations. Taping, magnets, pulsed electromagnetic frequency and
interferential have also been used to treat shoulder dislocation and instability.

1.

Recommendation: Slings for Acute Rehabilitation and Treatment of Acute Shoulder
Dislocations

Slings are recommended for acute rehabilitation and treatment of acute shoulder
dislocations.

Strength of Evidence — Recommended, Insufficient Evidence (l)

Recommendation: Slings for Treatment of Shoulder Instability
Slings are not recommended for treatment of shoulder instability.

Strength of Evidence — Not Recommended, Insufficient Evidence (1)

Recommendation: Self-application of Heat or Cryotherapies for Treatment of Shoulder
Dislocation

Self-application of heat or cryotherapies is recommended for symptom modulation for
shoulder dislocation.

Strength of Evidence — Recommended, Insufficient Evidence (l)

Recommendation: Acupuncture for Treatment of Chronic Pain from Shoulder Instability
Acupuncture is recommended for treatment of chronic pain from shoulder instability.

Strength of Evidence — Recommended, Insufficient Evidence (l)

Recommendation: Education and Exercise for Treatment of Shoulder Dislocation or
Instability
Education and exercise are recommended for treatment of shoulder dislocation and
instability.

Strength of Evidence — Recommended, Insufficient Evidence (l)

Recommendation: Other Physical Methods for Treatment of Shoulder Dislocation or
Instability

There is no recommendation for or against the use of diathermy, infrared therapy,
ultrasound, laser therapy, manual therapy, mobilization, manipulation, massage, high-
voltage galvanic, H-wave stimulation, iontophoresis, microcurrent, percutaneous
electrical nerve stimulation (PENS), sympathetic electrotherapy, or transcutaneous
electrical stimulation (TENS) for treatment of shoulder dislocation or instability.

Strength of Evidence — No Recommendation, Insufficient Evidence (1)

Recommendation: Taping, Magnets, Pulsed Electromagnetic Frequency, or Interferential
Therapy for Treatment of Shoulder Dislocation

Taping, magnets, pulsed electromagnetic frequency and interferential therapy are not
recommended for the treatment of shoulder dislocation.

Strength of Evidence — Not Recommended, Insufficient Evidence ()
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Rationale for Recommendations

Slings often help manage acute pain associated with shoulder dislocations and help soft tissue healing.
An external rotation brace may be used instead of a sling to treat anterior glenohumeral dislocations as
most of these have an anterior inferior labral tear. The external rotation position reduces the labrum so
that it can heal in a more anatomic position. (ltoi 01; Miller 04) Performance of pendulum exercises is
usually indicated in part to prevent the potential development of adhesive capsulitis. Slings are not
recommended for shoulder instability as the condition is chronic and slings promote debility over time.
Education is often helpful for patient understanding of the condition and to facilitate exercises, especially
in the post-operative period.

Acupuncture may be effective for treatment of chronic shoulder pain (see Rotator Cuff
Tendinopathies, Including Rotator Cuff Tendinitis, Rotator Cuff Tears (Partial- or Full-Thickness
Tears), Supraspinatus Tendinitis, Calcific Tendinitis, Impingement Syndrome, Bicipital Tendinitis,
Rotator Cuff Tears and Subacromial Bursitis). However, most patients with a dislocation or
instability do not have chronic pain. Acupuncture might be indicated for select patients with
chronic pain who do not have sufficient pain control with other interventions. Education and
exercise may be useful to teach patients adaptive techniques and to facilitate continued
participation in daily activities despite limitations of shoulder. While there is experimental
evidence in cadavers supporting capsular shrinkage with thermal heating, (Hayashi 97) there is no
quality evidence and thus there is no recommendation for the use of diathermy, infrared,
ultrasound, laser, manual therapy, mobilization, manipulation, massage, high-voltage galvanic,
H-wave stimulation, iontophoresis, microcurrent, percutaneous electrical nerve stimulation
(PENS), sympathetic electrotherapy, or transcutaneous electrical stimulation (TENS) for
treatment of shoulder dislocation or instability.

Injections

Injections are generally not required for dislocations and are not recommended for treatment of
acute dislocations. Injections are occasionally needed subsequently for concomitant rotator cuff
tendinopathies or among patients who have delayed recovery for unclear reasons and in whom
an empiric injection for diagnostic and therapeutic purposes is performed (see Rotator Cuff
Tendinopathy Injections).

Recommendation: Injections for Treatment of Acute Shoulder Dislocation
Injections are not recommended for treatment of acute shoulder dislocation.

Strength of Evidence — Not Recommended, Insufficient Evidence ()

Surgical Considerations

Non-operative treatment has been widely used for dislocations; techniques vary depending on
kind of dislocation, comitant injuries, timing after injury as well as the skills and strength of the
treating provider, among other considerations. Recreational and occupational demands might
lead one to have surgery after an initial dislocation but for most patients the results of surgery
after a recurrence should be equivalent to surgery after first dislocation. The dislocation

recurrence rate has been reported at 17 to 96%. (Arciero 94, 95; Bottoni 02; Rowe 56,78; DeBerardino 96, 01; Good 05;
Wintzell 99; Salmon 98; Simonet 84; Larrain 01;Wheeler 89; Valentin 98; Brophy 09; Yoneda 82; Aronen 84; Handoll 2004; Thomas 89; Henry

82; Hoelen 90; Hovelius 78, 83a,83b, 87, 96, 99; O'Neill 99; Kirkley 99, 05; Kazar 69; Kiviluoto 80; McLaughlin 67) Recurrence of
dislocation has been attributed to anterior labral injuries (Angelo 03; Hayashida 98; Larrain 01; Stefko 97;
Taylor 97; Kirley 05) and has been used to justify attempted repairs. Younger age has been
consistently associated with increased risk of recurrence of dislocation (Hawkins 90; Hovelius 87;
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McLaughlin 67; Rowe 78; Robinson 08), providing Some rationale for greater use of surgical treatments in
younger patients with dislocations.

Surgical approaches to shoulder instability include arthroscopic (Resch 97; wiley 88; Freedman 04; Geiger 97;
Steinbeck 98; Pulavarti 09; Hintermann 95; Wolf 88; Lane 93; Coughlin 92; Hawkins 89; Robinson 04; Hurley 93; Wall 95; Rook 01; Levine 05;
Armstrong 04; Budoff 06; Stokes 03; Abrams 03; Abrams 07; Swenson 95; Antoniou 00; Cole 00; Angelo 03; Sandow 95,96; Mclintyre 97; Rose
96; De Mulder 99; Hawkins 01; Copeland 98; Nelson 00; Long 96; Nebelung 02; Stein 02; Fealy 01; Mayfield 01; Ryu 03; Millett 03; Walch 95;
Grana 93; Arciero 94; Guanche 96; Landsied| 92; Hobby 07; Benedetto 92; Caspari 91; Morgan 87; Altchek 95; Kropf 07; Yanmis 03; Abouali

13; Friedman 14) and open procedures, most frequently Bankart (capsule and labral repairs) repairs.
(Bankart 38; Rowe 78; Caprise 06; Hovelius 79; Millett 05; Provencher 08; Zamora-Navas 01; Ejerhed 00; Karlsson 01; Itoi 01; Handoll 09)

Trials comparing arthroscopic and open approaches for patients with recurrent anterior
dislocations found no unequivocal evidence of superiority of one approach over the other, (sperber
01; Fabbriciani 04; Rhee 07) although overall there appears to be modestly faster recovery the first
several post-operative months with arthroscopic approaches. (Rhee 07) Arthroscopic
capsulolabroplasty and capsulolabral augmentation have been reported for management of
posteroinferior instability. (kim 04; Antoniou 00) For posterior instability, no differences between open
and arthroscopic approaches have been reported; (kakar 07) none of the available studies are
RCTs. (Kakar 07) Studies have suggested that open repairs are superior for violent contact sports.
(Roberts 99) Three meta-analyses or systematic reviews comparing arthroscopic and open surgical
approaches concluded that the open procedure had a more favorable outcome (Mohtadi 05; Lenters
07; Freedman 04); however, a Cochrane review concluded there is insufficient evidence after
reviewing RCTs comparing arthroscopic with open surgical approaches. Since these reviews,
arthroscopic repair has improved which could lead to improved outcomes compared to open
repair, but new RCTs do not exist.

1. Recommendation: Relocation of Dislocated Shoulders
Relocation is recommended after dislocation. Relocation under anesthesia is
recommended if an attempted relocation without anesthesia is unsuccessful.

Strength of Evidence — Recommended, Insufficient Evidence (l)

2. Recommendation: Surgery for First Traumatic Anterior Shoulder Dislocation
Arthroscopic or open surgery is recommended for acute, first traumatic anterior
shoulder dislocation.

Indications — Acute, first traumatic anterior shoulder dislocation, particularly in patients under
age 27.

Strength of Evidence —-Recommended, Evidence (C)

Rationale for Recommendations

There are three high- or moderate-quality studies with four reports comparing surgical treatment
to non-operative treatment after an acute, traumatic anterior shoulder dislocation. Another high-
quality trial compared arthroscopic lavage with lavage plus Bankart repair and documented
marked benefits of surgery. (Robinson 08). All trials document significantly lower rates of
redislocation after repair (arthroscopic (kirkley 99, 05; Bottoni 02) OF OP€eN (Jakobsen 07)) in younger
patients, from their teens to age 39, and most either under 30 and/or athletes. Trials also have
shown improved shoulder function and less disability after surgery. The quality RCTs comparing
arthroscopic and open approaches for patients with recurrent dislocations found no unequivocal
evidence of superiority of one approach over the other, (sperber 01; Fabbriciani 04; Rhee 07; Friedman 14; Ng 07)
although overall there appears to be modestly faster recovery the first several post-operative
months with arthroscopic approaches. (Rhee 07) However, non-operative treatment has been
traditionally recommended for anterior dislocation, (Hovelius 96; Wen 99; Aronen 84; Burkhead 92; Line 99; Liu
96) and although recent evidence supports early surgical repair after the first dislocation in
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younger patients in order to prevent recurrence, whether this applies to all patients is unclear.
Surgery is invasive, has adverse effects, and is high cost. However, quality evidence documents
clear superiority of surgical management compared to non-operative treatment particularly for
younger patients and thus surgery is recommended.

A meta-analysis comparing transglenoid sutures with bioabsorbable tacks found a higher rate of
recurrent dislocation (12.6 versus 3.4%); however, it largely relied on case series. (Freedman 04)
An experimental cadaveric study evaluated capsular plication versus anchor repair. (Provencher 08)
There is insufficient evidence to recommend for or against specific intraoperative techniques.

3. Recommendation: Surgery for Multidirectional Instability
Inferior capsular shift procedure, capsular plication or superior shift of redundant
inferior capsule is recommended for multidirectional and posterior instability.

Indications — Recurrent, multidirectional shoulder instability or dislocation.
Strength of Evidence — Recommended, Insufficient Evidence (l)

Rationale for Recommendation

There are no quality studies evaluating treatment of multidirectional and posterior instability and no randomized
comparative trials of available operative approaches. (Hewitt 03) Surgical results in case series have suggested
some benefits. (Bak 00; Choi 02; Fronek 89; Neer 80; Pollock 93, 00; Hamada 99; Hurley 92; Mclntyre 97; Antoniou 00; Duncan 93; Tauro
00; Schwartz 87; Treacy 99; Tibone 90, 93; Wolf 98) Currently arthroscopic capsular placation is replacing open capsular
shifts. There are few options for these patients other than muscle strengthening. Surgery is invasive, has adverse
effects, and is high cost. However, for some patients there is no other reasonable alternative for treatment, thus
surgery is recommended.

4. Recommendation: Arthroscopic Lavage for Shoulder Dislocations
There is no recommendation for or against the use of arthroscopic lavage for
shoulder dislocations.

Strength of Evidence — No Recommendation, Insufficient Evidence (1)

Rationale for Recommendations

There are three moderate-quality trials with four reports all suggesting arthroscopic lavage
reduces risk of subsequent dislocation. (wintzell 96, 99a, 99b, 00) However, there are no quality trials
available evaluating a less-invasive procedure. Arthroscopic lavage is invasive, has adverse
effects, is costly, is less invasive than surgical repair, but does not achieve repair of damaged
tissue and there is no recommendation for or against arthroscopic lavage alone.

Evidence for Surgery for Shoulder Dislocation

There are 2 high- and 19 moderate-quality RCTs incorporated into this analysis. There are 5
low-quality RCTs in Appendix 2. (Steinbeck 98; Hiemstra 08; Norlin 94; Sandow 95; Salomonsson 09)

Post-Operative Rehabilitation: Shoulder Instability and Dislocation

There are many different post-operative rehabilitation regimens reported in quality surgery trials
and elsewhere to treat patients with shoulder instability. (kirkley 99, 05; Bottoni 02; Monteiro 08; Sperber 01;
Fabbriciani 04; McDermott 99; Jakobsen 07) However, there are scant quality studies reported that
evaluate these different regimens to help define superior treatment programs. Individualization
of programs based on various factors, including age, conditioning, and immediate post-surgical
results is needed. (O'Brien 87; O'Brien 02)

1. Recommendation: Accelerated Rehabilitation for Patients after Arthroscopic Bankart Repairs
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Accelerated rehabilitation (compared with standard rehabilitation) is recommended
for select patients after arthroscopic Bankart repairs. (kim 03)

Indications — Arthroscopic Bankart repairs for traumatic recurrent anterior instability in select,
particularly younger patients.

Frequency/Duration — Two to 3 appointments a week for 3 weeks, then twice a week for 2
weeks and once weekly to every other week for 6 to 9 additional weeks. (kim 03) Exact
regimen requires individualization; however, the accelerated rehabilitation regimen has been
successful and is in general recommended.

Discontinuation — Recovery, plateau in recovery, noncompliance, intolerance.
Strength of Evidence — Recommended, Evidence (C)

2. Recommendation: Accelerated Rehabilitation for Post-operative Shoulder Instability Patients
There is no recommendation for or against accelerated rehabilitation for patients after
other surgical procedures for shoulder instability.

Frequency/Duration — Same as above if implemented for other patients.
Strength of Evidence — No Recommendation, Insufficient Evidence (I)

3. Recommendation: Rehabilitation for Post-operative Shoulder Instability Patients
Rehabilitation is recommended for patients undergoing surgery for shoulder
instability who do not undergo an accelerated rehabilitation program (see above).

Indications — Patients undergoing surgery for shoulder instability or dislocation not
addressed above.

Frequency/Duration — Two to 3 appointments a week for 3 weeks, then 2 a week for 2
weeks, and once a week to every other week for 6 additional weeks.
Discontinuation — Recovery, plateau in recovery, noncompliance, intolerance.

Strength of Evidence — Recommended, Insufficient Evidence (l)

Rationale for Recommendations

There is one moderate-quality study comparing traditional with accelerated rehabilitation of
patients, mean age 29 years, having undergone arthroscopic Bankart repairs for traumatic
recurrent anterior instability. (Kim Arthroscopy 03) The trial documented multiple advantages of
accelerated rehabilitation including greater satisfaction, lower pain scores, and faster recovery.
The dislocation rate was not increased by early rehabilitation during the study period (range 27
to 45 months). Caution should be used as excessive early range of motion in first 6 weeks will
over stretch repair. Accelerated rehabilitation for other post-operative patients with shoulder
instability may speed return of function, however, similar cautions exist. (wintzell 99, 00) Early
rehabilitation is not invasive, appears to result in lower risks of adverse effects, is likely less
costly, and thus is recommended.

Evidence for Post-operative Rehabilitation for Shoulder Dislocation/Instability
There is 1 moderate-quality RCT incorporated into this analysis.

Superior Labral Anterior Posterior and Labral Tears

Labral tear management is complex. Appropriate management begins with an understanding of
the anatomy, etiology of pathology, and clinical correlation of pathology with symptoms and
shoulder dysfunction. Labral tears are more prevalent with advancing age and thus beyond age
40 commonly represent a natural degenerative process in the shoulder not unlike meniscal
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pathology in the knee. Most SLAP tears over age 40 do not require repair. (Parentis 02; Altchek 92;
Berg 97; Burkhart 98; Cordasco 93; Handelberg 98; Morgan 98; Kim 03; Pearce 00; Payne 94; Resch 93; Segmuller 97; Snyder

95; Warner 94) By the 8th decade of life 100% of cadaver specimens have labral tearing. Superior
labral anterior posterior (SLAP) and other labral tears have been clinically recognized for
approximately 25 years. (DePalma 49; Andrews 85; Snyder 90, 95 Kippe 07) Labral tears can be considered
in conjunction with dislocation and instability for anatomic reasons. The overall prevalence at
time of arthroscopy has been estimated at 6%. (Snyder 95) In certain cases, SLAP tears may
occur with acute traumatic dislocations, (Beltran 03) but are associated most commonly with other

trauma and disorders such as rotator cuff tendinopathies and acromioclavicular disorders.
(Altchek 92; Berg 97; Burkhart 98; Cordasco 93; Handelberg 98; Morgan 98; Pearce 00; Resch 93; Kim 03; Segmuller 97;
Snyder 95; Warner 94)

Superior labral tears are either the result of acute traumatic injury or chronic degenerative
pathology. The most common acute mechanism of injury reported is a compressive force on
shoulder or a subluxation injury, such as from a fall on an outstretched arm (Snyder 90, 95; Resch 93;
Handelberg 98; Maffet 95; Levine 00; Mileski 98; Morgan 98; Burkhart 92, 98, 00) or overhead athletic or
comparable traction injuries (Trantalis 08; Burkhart 00). Nevertheless, overhead athletes (e.g.,
baseball, tennis, handball, badminton, softball, swimming, volleyball, and squash).with SLAP
tears seem to not do as well after arthroscopic surgery compared to nonthrowing athletes. (Sayde
12) SLAP tears in the younger, athletic throwers and overhead athletes are dissimilar from the
general population and need to be considered differently. Extrapolation of management of
throwing athletes to the general population is inappropriate and has led to over-treatment of
SLAP tears. Labral tears occurring in an older population are most commonly associated with
other largely degenerative conditions and thus might have relationships to underlying
degenerative conditions and not require repair. (Parentis 02; Altchek 92; Berg 97; Burkhart 98; Cordasco 93;
Handelberg 98; Morgan 98; Kim 03; Pearce 00; Payne 94; Resch 93; Segmuller 97; Snyder 95; Warner 94) For the
purposes of this guideline, these tears are considered distinct from the acute traumatic labral
tears that can occur with dislocations. Initial patient management is non-operative. (Parentis 02;
Edwards 10) Surgery has been utilized for patients who fail non-operative treatment and may be
considered in active, younger patients. (Parentis 02)

The presence of a labral tear does not in and of itself necessitate surgery. Labral tears are often
identified at surgery concurrently with other pathology such as rotator cuff tears, acromial
spurring, and glenohumeral arthritis. In many of these cases, especially with advancing age, the
labral tear may be irrelevant to the patient’s condition and not require specific treatment. For
example, if a patient’s clinical evaluation is consistent with rotator cuff tear, an incidental labral
tear does not need to be fixed (except perhaps in younger patients) and if it is fixed there is a
greater chance that the patient will have post-operative stiffness. Though there are no RCTs
comparing repair of rotator cuff tears with versus without surgical repair or debridement of labral
tears, literature suggests there are no advantages to repairing Type |l lesions associated with
rotator cuff tears in patients over age 50. (Franceschi 08) Indications for surgery for SLAP tears are
not standardized and remain somewhat controversial. Expert opinion, including that of the
American Academy of Orthopedic Surgeons, recommends initial conservative care
management for SLAP tears. In general conservative care management should last a minimum
of 6 to 12 weeks. Early surgery should only be considered in cases where there is evidence of
suprascapular nerve compression. The evidence for or against repairing SLAP tears over age
40 is mixed with no high- or moderate-quality studies. (Provencher 13) Evidence suggests no
improvement with SLAP repair at the time of rotator cuff repair and trends towards worse
stiffness with simultaneous surgical repairs. (Aipert 10) For many years rotator cuff tears were
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repaired without ever seeing the inside of the glenohumeral joint (labral pathology was not
surgically repaired). The patients had equivalent outcomes to current reports.

Diagnostic Criteria

There are no consensus diagnostic criteria for labral tears; the diagnosis has been described as
difficult and nonspecific. (Parentis 02; Mileski 98; Nam 03; Bedi 08; Maurer 03-04) Symptoms generally
include non-radiating shoulder joint pain, increased pain with overhead activity, and painful
catching or popping sensations. (Snyder 90; Powell 04; Gartsman Clin Sports Med 00) Typical physical
examination maneuvers are thought to be mostly nonspecific. (Burkhart 00; Craig 96; Handelberg 98;
Maffet 95; Parentis 02) Other maneuvers have been developed. (Mimori 99; Liu 96; Kibler 95; Kim 99) A
comparative study found the most sensitive maneuvers to be active compression (65.2%),
Hawkin’s (65.2%) and Speed’s (47.8%). These relatively low sensitivity values indicate that
these tests will perform poorly except in high pre-test probability circumstances. This suggests
clinical suspicion and confirmatory imaging or arthroscopy appear to be the best diagnostic
methods. (Parentis 02) The most commonly used classification system is based on the initial large
case series by Snyder, although additions have been made by several authors. (Morgan 98; Maffet
95; Nord 04; Powell 04) The most common system has been suggested to be unduly complex. The
primary issues are proposed to be instability of the biceps tendon anchor or glenohumeral
ligaments which then dictate operative approaches of repair of capsuloligamentous structures
back to the bony glenoid rim or biceps tenodesis (Parentis 02) (see Table 7, below).

Table 7. Classification of Superior Labrum Anterior and Posterior (SLAP) Lesions*

Type Description

Type | Superior labrum marked fraying with degenerative appearance. Peripheral labral edge firmly attached to
glenoid and biceps tendon intact.

Type ll Fraying and degenerative changes. Superior labrum and biceps tendon stripped off glenoid. Labral-biceps
anchor unstable.

Type lll Bucket-handle tear in superior labrum. Central portion of tear displaceable into joint. Peripheral portion firmly
attached to glenoid and biceps tendon also intact.

Type IV Bucket-handle tear of superior labrum as in Type lll, but tear extends into biceps tendon.

Type V Anteroinferior Bankart lesion continuing superiorly to include separation of biceps tendon

Type VI Includes biceps separation with unstable labral flap tear

Type VII Superior labrum-biceps tendon separation extending anteriorly beneath middle glenohumeral ligament.

Type VIII SLAP extension along posterior glenoid labrum as far as 6 o’clock

Type IX Pan-labral SLAP tear around glenoid circumference

Type X Superior labral tear associated with posterior-inferior labral tear (reverse Bankart lesion)

*Adapted from Snyder 1990, Maffet 95, Powell 04

Special Studies and Diagnostic and Treatment Considerations

MR Arthrography

Magnetic resonance (MR) arthrography is thought to be effective for imaging superior labral
anterior posterior (slap) or other labral tears. (peh 02; waldt 04; Jee 01; Lin 09; Bencardino 00; Monu 94; Stetson 02;
Karzel 93; Smith 93; Nam 03) MR arthrography combines MRI with an arthrogram to identify both
findings available with MRI, as well as the better capability to define labral tears among patients
with symptoms of labral injuries in the shoulder. (Beall 03)

MR arthrography is especially recommended for evaluation of potential concomitant Bankart

lesions or labral or rotator cuff tears. (Parentis 02; Kirkley 03; Friedman 95; LaBan 95; Bencardino 00; Sherbondy
00) Single or double-contrast CT arthrography might be a reasonable alternative when there is a
lack of MRI availability, contraindications for MRI, or bony structure definition is needed as well.
(Musgrave 01; Callaghan 88) X-rays might be needed of one or both shoulders, particularly if there was
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a bilateral injury or need for comparison with the unaffected shoulder. Most MR and CT
arthrograms are performed using fluoroscopy to localize the joint and inject the contrast agent.

Recommendation: MR Arthrography to Diagnose Superior Labral Anterior Posterior or Other
Labral Tears

MR arthrography is recommended to diagnose superior labral anterior posterior (SLAP)
or other labral tears.

Indications — Patients with subacute or chronic shoulder pain with symptoms or clinical
suspicion of labral tears. Patients should generally have failed non-operative treatment including
NSAID and waiting 4 to 6 weeks without trending towards resolution.

Strength of Evidence — Recommended, Insufficient Evidence (l)

Rationale for Recommendation

X-ray is helpful to evaluate most patients with shoulder pain, both to diagnose and to assist with
the differential diagnostic possibilities such as arthroses that might accompany SLAP tears. MR
arthrograms have not been evaluated in quality studies. Studies comparing diagnosis of SLAP
lesions with low- to high-field MR arthrography have had inconsistent results. (Loew 00; Tung 00) MR
arthrography is invasive, has adverse effects including a low risk of infection, and is painful. It is
also costly, although MR arthrography has been felt to provide better cost effectiveness than
MRI or CT arthrography for select diagnoses. (oh 99) MR arthrography is likely the best imaging
procedure available for patients thought to have labral tears and is recommended for select use.

Work Activities

Patients with acute significant labral tears may be able to return to occupational activities.
However, limitations are generally required to avoid symptomatic aggravation especially for
more physically demanding work. Limitations may include no overhead use, no lifting more than
15 pounds, no repeated forceful use, and avoidance of other activities that significantly increase
symptoms. Limitations are gradually reduced as recovery progresses. If surgery is performed,
there is a similar need for workplace limitations that are gradually reduced.

Initial Care

Initial care of a labral tear involves identification of other accompanying disorders, such as
rotator cuff tendinopathies, tears, and acromioclavicular joint issues, and treated accordingly.
(Enad 07) Over-the-counter (OTC) analgesics and self-applications of heat and ice have been
used to treat labral tears. Slings are generally not required, although they might be reasonable
for treatment of severe symptomatic tears, with use gradually weaned.

1. Recommendation: OTC Analgesics for Treatment of Superior Labral Anterior Posterior or
Other Labral Tears
Over-the-counter analgesics are recommended for treatment of superior labral
anterior posterior (SLAP) or other labral tears.

Strength of Evidence — Recommended, Insufficient Evidence (l)

2. Recommendation: Self-application of Heat or Ice for Treatment of Superior Labral Anterior
Posterior or Other Labral Tears
Self-application of heat or ice is recommended for treatment of superior labral anterior
posterior (SLAP) or other labral tears.

Strength of Evidence — Recommended, Insufficient Evidence (l)
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3. Recommendation: Slings for Treatment of Severe Symptomatic Superior Labral Anterior
Posterior or Other Labral Tears
Slings are recommended for treatment of severe symptomatic superior labral anterior
posterior (SLAP) or other labral tears.

Strength of Evidence — Recommended, Insufficient Evidence (l)

Rationale for Recommendations

There are no quality trials evaluating analgesics, ice, heat, or slings for management of acute
SLAP and other labral tears. These are not invasive, have low adverse effects, are not costly,
and are believed to be helpful for treating symptoms; thus, they are recommended.

Follow-Up Visits

Patients with labral tears generally require a few follow-up appointments for purposes of
monitoring symptoms, advancing treatment, and gradually reducing limitations if the tear is
gradually resolving with non-operative care. Patients with slower resolution, need of operative
care, or with other accompanying disorders will require a considerably greater number of
appointments. Frequencies of appointments may also be greater if workplace limitations are
required and job demands are higher. Post-operative rehabilitation can be extensive, particularly
in older patients with other associated injuries such as rotator cuff injuries. In those cases, there
may be a requirement for therapy on a prolonged basis to recover as much function as possible.

Medications

Over-the-counter medications may be helpful for pain associated with labral tears. Generally,
the only medications commonly used for labral tears are NSAIDs. (Trantalis 08; D’Alessandro 00; Higgins
01; Dodson 09; Keener 09) Prescription medications such as opioids (see Medications for Rotator Cuff
Tendinopathy) for pain management require judicious use and should only be considered in
select cases. Patients may also require medications post-operatively.

1. Recommendation: NSAIDs or Acetaminophen for Pain Management for Superior Labral
Anterior Posterior or Other Labral Tears
NSAIDs and acetaminophen are recommended for management of pain from superior
labral anterior posterior (SLAP) or other labral tears.

Strength of Evidence — Recommended, Insufficient Evidence (l)

2. Recommendation: Opioids for Pain Management for Select Patients with Superior Labral
Anterior Posterior or Other Labral Tears
Judicious use of opioids is recommended for pain management for select patients
with severe pain associated with superior labral anterior posterior (SLAP) or other
labral tears.

Indications - Patients should meet all of the following:
1) Severe injury with a clear rationale for use (objective functional limitations due to pain
resulting from the medical problem.xv
2) Other more efficacious treatments should have been instituted,*! and either:
2a) failed and/or

xQther indications beyond the scope of this guideline include acute myocardial infarction or agitation interfering with acute trauma
management.

xwiTreatments to have tried generally include NSAIDs and acetaminophen. For LBP patients, additional considerations include muscle
relaxants, progressive aerobic exercise, and directional exercise.
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2b) have reasonable expectations of the immediate need for an opioid to obtain sleep the
evening after the injury.

3) Where available, prescription databases (usually referred to as Prescription Drug
Monitoring Program (PDMP)) should be checked and not show evidence for conflicting
opioid prescriptions from other providers or evidence of misreporting.xvii

4) Non-opioid prescriptions (e.g., NSAIDs, acetaminophen) absent contraindication(s) should
nearly always be the primary treatment and accompany an opioid prescription.

5) Low-dose opioids may be needed in the elderly who have greater susceptibility to the
adverse risks of opioids. Those of lower body weight may also require lower opioid doses.

6) Dispensing quantities should be only what is needed to treat the pain. Short-acting opioids
are recommended for treatment of acute pain. Long-acting opioids are not recommended.

7) Due to greater than 10-fold elevated risks of adverse effects and death, considerable caution
is warranted among those using other sedating medications and substances including: i)
benzodiazepines, ii) anti-histamines (Hi-blockers), and/or iii) illicit substances.(105. 109,167,
168) Patients should not receive opioids if they use illicit substances unless there is objective
evidence of significant trauma or moderate to severe injuries. Considerable caution is also
warranted among those who are unemployed as the reported risks of death are also greater
than 10-fold.(109.167) Dye to elevated risk of death and adverse effects, caution is also
warranted when considering prescribing an opioid for patients with any of the following
characteristics: depression, anxiety, personality disorder, untreated sleep disorders,
substance abuse history, current alcohol use or current tobacco use, attention deficit
hyperactivity disorder (ADHD), post-traumatic stress disorder (PTSD), suicidal risk, impulse
control problems, thought disorders, psychotropic medication use, chronic obstructive
pulmonary disease (COPD), asthma, or recurrent pneumonia.(78 102,104,108, 109, 169-186)
Considerable caution is also warranted among those with other comorbidities such as
chronic hepatitis and/or cirrhosis,(187) as well as coronary artery disease, dysrhythmias,
cerebrovascular disease, orthostatic hypotension, asthma, recurrent pneumonia,
thermoregulatory problems, advanced age (especially with mentation issues, fall risk,
debility), osteopenia, osteoporosis, water retention, renal failure, severe obesity,
testosterone deficiency, erectile dysfunction, abdominal pain, gastroparesis, constipation,
prostatic hypertrophy, oligomenorrhea, pregnancy, human immunodeficiency virus (HIV),
ineffective birth control, herpes, allodynia, dementia, cognitive dysfunction and impairment,
gait problems, tremor, concentration problems, insomnia, coordination problems, and slow
reaction time. There are considerable drug-drug interactions that have been reported (see
Opioids Guideline, Appendices 2-3).

Frequency/Duration - Generally, opioids should be prescribed at night or while not
working.(82) Lowest effective, short-acting opioid doses are preferable as they tend to have
the better safety profiles, less risk of escalation,(188) less risk of lost time from work,(112) and
faster return to work.(189) Short-acting opioids are recommended for treatment of acute pain
and long-acting opioids are not recommended. Recommend opioid use as required by pain,
rather than in regularly scheduled dosing.

If parenteral administration is required, ketorolac has demonstrated superior efficacy
compared with opioids for acute severe pain,(190.191) although ketorolac’s risk profile may
limit use for some patients. Parenteral opioid administration outside of obvious acute

wiiExceptions such as acute, severe trauma should be documented.
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trauma or surgical emergency conditions is almost never required, and requests for such
treatment are clinically viewed as red flags for potential substance abuse.

Indications for Discontinuation - Resolution of pain, sufficient improvement in pain,
intolerance or adverse effects, non-compliance, surreptitious medication use, consumption
of medications or substances advised to not take concomitantly (e.g., sedating medications,
alcohol, benzodiazepines), or use beyond 2 weeks.

Harms - Adverse effects are many (see section below on “Opioids Benefits and Harms”).

Benefits - Improved short-term pain control.

Strength of Evidence — Recommended, Insufficient Evidence (l)

3. Recommendation: Other Medications for Pain Management of Superior Labral Anterior
Posterior or Other Labral Tears
Muscle relaxants, capsicum, tricyclic antidepressants or dual reuptake inhibiting anti-
depressants for chronic pain (but not SSRI antidepressants which are not effective for
nociceptive pain), or gabapentin for peri-operative use are recommended to control
pain associated with superior labral anterior posterior (SLAP) or other labral tears.

Strength of Evidence — Recommended, Insufficient Evidence (l)

Rationale for Recommendations

There are no quality trials evaluating treatment of labral tears with medications. NSAIDs have
been evaluated for the treatment of many musculoskeletal disorders and found uniformly
effective (see Rotator Cuff Tendinopathies, Including Rotator Cuff Tendinitis, Rotator Cuff Tears
(Partial- or Full-Thickness Tears), Supraspinatus Tendinitis, Calcific Tendinitis, Impingement
Syndrome, Bicipital Tendinitis, Rotator Cuff Tears and Subacromial Bursitis). NSAIDs and
acetaminophen are not invasive and have low adverse effects profiles, particularly when used
for short courses in occupational populations. Generic or over-the-counter formulations are low
cost. NSAIDs and acetaminophen also may help avoid treatment with opioids which have far
worse adverse effect profiles (see Chronic Pain Guidelines). By analogy to treatment of other
musculoskeletal conditions such as low back pain (see Low Back Complaints), acetaminophen
is believed to be less efficacious, although it generally has a lower adverse effect profile.

There are no quality studies evaluating opioids for treatment of shoulder labral tear patients (see
Rotator Cuff Tendinopathies and Chronic Pain Guidelines); thus quality evidence of long-term
efficacy is lacking. Opioids have adverse effects with published evidence of high mortality risks.
There are patients with severe pain, particularly select acute tear patients, for whom the brief
use of opioids, especially to facilitate sleep, are recommended. Opioids are not invasive, have
high adverse effects for a pharmaceutical (although tolerance may develop relatively rapidly),
and are low cost when generic formulations are used.

Other medications are rarely required for labral tear patients, as the associated pain is usually acute
and not subacute or chronic. Norepinephrine reuptake inhibiting anti-depressants (e.g.,
amitriptyline, doxepin, imipramine, desipramine, nortriptyline, protriptyline, maprotiline, and
clomipramine) and mixed norepinephrine and serotonin inhibitors (e.g., venlafaxine, bupropion,
and duloxetine) have evidence of efficacy for treatment of chronic low back pain and some other
chronic pain conditions (see Low Back Complaints). However, while there is no quality evidence
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evaluating these medications for treatment of shoulder pain, they appear likely to be mildly
effective for some patients, especially in cases involving the shoulder girdle and myofascial pain.

There are no quality studies that address the use of anti-convulsant agents to treat patients with
shoulder pain. By analogy, there is quality evidence that topiramate is weakly effective for
treatment of low-back pain patients and gabapentin is unhelpful. However, there is quality
evidence that gabapentin reduces the need for opioids when administered as part of peri-
operative hip surgery patients’ pain management. (Pandey 04, Pandey 05, Radhakrishnan 05, Turan 04)

Skeletal muscle relaxants may be a reasonable alternative to spare opioid requirements in the
acute recovery period and to facilitate sleep. However, daytime somnolence limits their use.
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 3rd- or 4th-line agent in more severely affected patients
in whom NSAIDs and exercise have failed to control symptoms.

Devices/Physical Methods

Self-applications of heat or cryotherapies may be helpful for symptom modulation and are
recommended to treat labral tears. Therapy including education and exercise is also
recommended. Acupuncture and other physical methods such as massage, diathermy, and
magnets have been used to treat labral tears. A sling may be helpful for more severe acute
cases associated with SLAP and labral tears (they are not recommended for subacute or
chronic symptoms as they promote debility over time), while an immobilizer is usually utilized for
post-operative rehabilitation.

1. Recommendation: Acupuncture for Chronic Pain from Superior Labral Anterior Posterior or
Other Labral Tears
Acupuncture is recommended to control chronic pain associated with superior labral
anterior posterior (SLAP) or other labral tears.

Indications- Highly selected patients with chronic pain who have inadequate relief and
incapacity after multiple interventions including NSAIDs, a quality active exercise program
with which there has been compliance, and potentially surgical repair. Caution that use may
augment reliance on passive modalities instead of active, self-care treatment strategies.

Strength of Evidence — Recommended, Insufficient Evidence (l)

2. Recommendation: Other Modalities for Treatment of Superior Labral Anterior Posterior or
Other Labral Tears
There is no recommendation for or against the use of diathermy, infrared therapy,
ultrasound, laser therapy, manual therapy, mobilization, manipulation, massage, high-
voltage galvanic, H-wave stimulation, iontophoresis, microcurrent, percutaneous
electrical nerve stimulation (PENS), sympathetic electrotherapy, or transcutaneous
electrical stimulation (TENS) for the treatment of superior labral anterior posterior
(SLAP) or other labral tears.

Strength of Evidence — No Recommendation, Insufficient Evidence (1)

3. Recommendation: Taping, Magnets, Pulsed Electromagnetic Frequency, or Interferential
Therapy for Treatment of Superior Labral Anterior Posterior or Other Labral Tears
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Taping, magnets, pulsed electromagnetic frequency and interferential therapy are not
recommended for the treatment of superior labral anterior posterior (SLAP) or other
labral tears.

Strength of Evidence — Not Recommended, Insufficient Evidence ()

Rationale for Recommendations

Acupuncture may be effective for treatment of chronic shoulder pain (see Rotator Cuff
Tendinopathies, Including Rotator Cuff Tendinitis, Rotator Cuff Tears (Partial- or Full-Thickness
Tears), Supraspinatus Tendinitis, Calcific Tendinitis, Impingement Syndrome, Bicipital Tendinitis,
Rotator Cuff Tears and Subacromial Bursitis, above). However, most patients with SLAP and
labral tears do not have chronic pain. Acupuncture may be indicated for select patients with
chronic pain who do not have sufficient control with other interventions. There is no quality
evidence and thus there is no recommendation for the use of diathermy, infrared, ultrasound,
laser, manual therapy, mobilization, manipulation, massage, high-voltage galvanic, H-wave
stimulation, iontophoresis, microcurrent, percutaneous electrical nerve stimulation (PENS),
sympathetic electrotherapy, or transcutaneous electrical stimulation (TENS) to treat labral tears.

Injections

Injections are generally not indicated for labral and SLAP tears. However, they are sometimes
utilized to treat patients who have other conditions such as rotator cuff tendinopathies or who
have an injection for combined diagnostic and therapeutic purposes; thus an injection may also
be indicated for patients who have delayed recovery for unclear reasons (see Rotator Cuff
Tendinopathy Injections). Intra-articular injection is occasionally used to help diagnoses SLAP
tears.

Recommendation: Injections for Treatment of Superior Labral Anterior Posterior or Other Labral
Tears
Injections are not recommended for treatment of acute isolated labral or superior labral
anterior posterior (SLAP) tears.

Strength of Evidence — Not Recommended, Insufficient Evidence (1)

Rationale for Recommendation

There is no evidence injections are efficacious for treatment of labral or SLAP tears. Injections
are invasive, have adverse effects, and are moderately costly. Thus, they are not
recommended, unless there is a simultaneous indication such as rotator cuff tendinopathy (see
Rotator Cuff Tendinopathies, Including Rotator Cuff Tendinitis, Rotator Cuff Tears (Partial- or Full-
Thickness Tears), Supraspinatus Tendinitis, Calcific Tendinitis, Impingement Syndrome, Bicipital
Tendinitis, Rotator Cuff Tears and Subacromial Bursitis).

Surgical Considerations

Non-operative treatment has been widely used for labral tears. Surgical repair will not improve
the clinical outcome if the labral tear is not the cause of the problem. When the tear is the cause
of the problem, then repair is usually the treatment if the patient does not improve with non-
operative management. The rate of success is unclear as there are no large population-based
studies available, although some believe that patients who engage in throwing motions have a
WOrse prognosis. (Dodson 09) A considerable proportion of these cases do not resolve with non-
operative treatment. Primarily arthroscopic (kippe 07; DaSilva 08; O’Brien 02; Oh 08; Yian 04; Gregush 07;
Brockmeier 09; Coleman 07; Yung 08; Pinto 01; Keener 09; Westerheide 03; Neri 09) and some open techniques
(Kartus 98) or combined approaches (kippe 07) have been utilized for treatment. Some include
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addressing other abnormalities such as ganglion cysts along with the surgical approach.
(Westerheide 03) Surgical approaches involving debridement alone or removal of the SLAP/labral
lesion have been mostly abandoned due to low success rates and high rates of subsequent
impairment and disability. (Aitcheck 92; Cordasco 93) Subsequent attempts at repair of the tears
(SLAP/labral lesion) have reported better results in case series than non repair approaches.
(Segmuller 97; Field 93; Yoneda 91; Rhee 05; Brockmeier 09; Wilk 05; Trantalis 08) The risk for poor outcomes after
surgery and rehabilitation has been estimated at 32%, (katz 09) and are thought to be worse in
workers’ compensation patients. (Verma 07)

The type of tear is believed to guide the most appropriate surgical treatment, (Parentis 02; Rames 93;
Bedi 08) although there is not complete agreement on the approaches. For Type I, debridement is
most recommended, (Parentis 02; DaSilva 08; D’Alessandro 00; Nam 03) although some have recommended
no debridement as the fraying is believed to be normal. (Gartsman Clin Sports Med 00) There are
several different Type Il lesions and these as well as other types of unstable tears have been
recommended for repair with sutures or tacks. (DaSilva 08; D’Alessandro 00; Parentis 02; Cohen 06; Park 08;
Nam 03; Morgan 98; Synder 90, 95; Warner 94; Field 93; Pagnani 95; Grauer 92; Resch 93; Yoneda 91) Biceps tenodesis
has also been reportedly successful for treatment of some but not all Type Il lesions, particularly
in patients over 40 years old in whom repairing SLAP tears is associated with increased post-
operative stiffness. (Boileau 09; Cordasco 93; Grauer 92) Type Il lesions have been recommended for
treatment with debridement involving the bucket handle tear and attempted repair with larger
labral tears. (DaSilva 08; Nam 03; Parentis 02) Type IV lesions have been recommended for biceps
debridement if there is less than 40% involvement and either repaired or tenodesed if greater
than 30 to 50% involved. (Burkhart 93; Nam 03; Mileski 98; Pinto 01; Higgins 01; Baker 09) Specific labral
pathologies are associated with shoulder injury and dysfunction. Some of these patients will
need surgery to treat instability which will involve labral repair. Labral debridement in these
cases does not treat the instability. Some chronic degenerative SLAP tears that can be
correlated with the patient’s symptoms may require repair for management.

Recommendation: Arthroscopic or Open Surgery for Labral or Superior Labral Anterior Posterior
Tears

Arthroscopic or open surgery is recommended for select treatment of labral or superior
labral anterior posterior (SLAP) tears.

Indications — Symptoms, MRA or MRI findings and clinical suspicion of labral or SLAP tear that
does not resolve after approximately 4 to 6 weeks of non-operative treatment. Most individuals
over age 40 do not appear to require surgical repair, although a minority that fail to either

resolve or trend towards resolution may need operative repair. (Parentis 02; Altchek 92; Berg 97; Burkhart 98;
Cordasco 93; Handelberg 98; Morgan 98; Kim Arthroscopy 03; Pearce 00; Payne 94; Resch 93; Segmuller 97; Snyder 95; Warner 94)

Strength of Evidence — Recommended, Insufficient Evidence (l)

Rationale for Recommendation

There are no quality trials comparing non-operative with operative management of labral and
SLAP tears. The current low-quality evidence suggests results with surgical repair are superior
to non-operative management. There is one quality trial among patients with SLAP and rotator
cuff tears that reported biceps tenotomy plus rotator cuff tear was superior to repair of the SLAP;
(Franceschi 08) however, this trial is unable to address the central issue of appropriateness of
surgery and surgical indications. Thus, while surgery is invasive, has adverse effects, and is
high cost, surgical repair is recommended for patients whose labral tears are likely the cause of
the clinical picture and do not resolve or trend towards resolution over approximately 4 to 6
weeks.
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Evidence for Surgery for SLAP Tears
There are 4 moderate-quality RCT incorporated into this analysis.

We searched PubMed, Scopus, CINAHL and Cochrane Library using the following terms: disorder terms-
Labrum tears, Labrum tear, Labral tears, Labral tear, Labral Lesions, SLAP tear, SLAP tears, SLAP
lesions, SLAP lesion, Bankart; RCT terms- controlled clinical trial, controlled trials, randomized controlled
trial, randomized controlled trials, random allocation, random®, randomized, randomization,

randomly; systematic reviews terms- systematic, systematic review; Population studies terms:
retrospective studies, prospective studies, epidemiological studies, epidemiological research,
Nonexperimental Studies. In PubMed we found and reviewed 175 articles, and kept 23. In Scopus, we
found and reviewed 176 articles, and kept 0. In CINAHL, we found and reviewed 25 articles, and kept 1.
In Cochrane Library, we found and reviewed 2 articles, and kept 0.

Post-Operative Rehabilitation

Many different rehabilitation protocols have been reported that address rehabilitation for labral
and SLAP tears. (Powell 04; DaSilva 08; O’Brien 87; O'Brien 02; Wilk 05; Dodson 09) One protocol involved
immobilizer use for 3 weeks with passive forward elevation and full elbow ROM. During weeks 4
to 6, ROM is increased up to 90° of abduction and flexion. After 6 weeks, full ROM is begun;
with gradual strengthening, biceps contraction begins. Overhead activities and strenuous biceps
activity are avoided for 12 weeks. At 12 to 16 weeks, physical therapy is discontinued and
normal activities resumed. Throwing does not resume for 4 to 5 months with full return to
overhead sports at 8 to 9 months. (Powell 04)

Another protocol used an immobilizer for 4 weeks with active/active-assisted to 40° external
rotation, 140° forward flexion and exercises of wrist, hand, elbow ROM; grip strengthening;
isometric abduction; internal/external rotation at side. Weeks 4 to 6 used increased ROM to full
and exercises of wrist/hand ROM, grip strengthening, theraband for isometrics, prone
extensions, scapular stabilizing. In weeks 6 to 12, patients progressed to full active ROM and
exercises, advanced to weights, and began upper-body ergometer. Weeks 12 to 6 months
included full active motion without discomfort and exercises of progression to work/sport, return
to weight room at 3 months and return to contact sports at 6 months. (DaSilva 08) However,
another protocol utilized an immobilizer for 7 to 10 days followed by gentle pendulum exercises
and passive ROM and isometric strengthening. Active-assisted exercises were added at 4
weeks with a goal of full ROM at 6 to 8 weeks. Rotator cuff and periscapular strengthening with
Theraband was added at 6 weeks and progressive strengthening at 16 weeks with a goal for
return to usual activities at 4 to 6 months. (Neri 09) Individualization of programs based on various
factors, including age, conditioning, and immediate post-surgical results is needed.

Recommendation: Rehabilitation for Patients after Arthroscopic or Open Labral and Superior
Labral Anterior Posterior Tear Repairs

Rehabilitation is recommended for patients after arthroscopic or open labral and superior
labral anterior posterior (SLAP) tear repairs.

Indications — Arthroscopic or open repairs of labral and SLAP tears.

Frequency/Duration — Two to 3 appointments per week for 3 weeks, then 2 a week for 2 weeks
and once weekly to every other week for 6 to 9 additional weeks. (kim 03) Exact regimen requires
individualization; however, regimens are provided for guidance as examples of published
protocols and are recommended.

Indications for Discontinuation — Recovery, plateau in recovery, noncompliance, or intolerance.
Strength of Evidence — Recommended, Insufficient Evidence (l)
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Rationale for Recommendation

There are no quality trials that address rehabilitation for labral and SLAP tears. However,
exercise appears necessary and education with a home-exercise program appears to be
required for nearly all patients. Rehabilitation is not invasive, has low adverse effects, but is
moderate to high cost; however, it seems necessary and is thus recommended.

Acromioclavicular Sprains and Dislocations

Acromioclavicular (AC) sprains and dislocations are common injuries, especially in contact
sports, (Kaplan 05; Thorndike 42) but can also occur in settings of automobile and other accidents and
falls. (simovitch 09; Post 85) Thus, they are occasionally work-related conditions. Long-term risks
include secondary rotator cuff syndromes, acromioclavicular instability and osteoarthrosis in
50%. (Bergfeld 78)

Diagnostic Criteria

The most commonly used scale grades AC sprains and dislocations from | to VI. (Alman 67, Tossy
63, Rockwood 91) Grades | and |l are managed non-operatively. Grade lll includes severe
dislocation of the AC joint with elevation of the distal clavicle of at least 1 clavicular diameter on
AP radiograph. Grades IV to VI are believed to require surgery. (Rockwood 91; Post 85; Simovitch 09)

Table 8. Acromioclavicular Joint Disruptions with Pathophysiology and Basic Treatment*

Grade | Pathophysiology Primary Treatment

| Mild disruption of AC joint ligaments Non-operative

Il Moderate force and disruption of AC ligaments and sprained | Non-operative
coracoclavicular ligaments

] Severe force with disruption of AC and CC ligaments. Joint Mostly non-operative. Sometimes operative,

dislocation usually present. especially if heavy physical demands on shoulder
\Y Severe force usually with disruption of AC and CC Operative

ligaments. Posterior clavicle displacement present
Vv Severe force with marked superior displacement of lateral Operative

clavicle. Disrupted AC and CC ligaments as well as deltoid
and trapezius attachment to clavicle.

Vi Severe force with lateral clavicle displacement under the Operative
coracoid.

*Adapted from Tossy 63; Allman 67; Rockwood 89; Post M, Clin Orthop Relat Res 1985; 200:234-47.
Special Studies and Diagnostic and Treatment Considerations

X-Ray

X-ray is the main diagnostic test for AC sprains and dislocations. (Simovitch 09) X-rays may
occasionally be needed of both shoulders, particularly if there is a bilateral injury or need for
comparison with the unaffected shoulder. Associated abnormalities among Grades Il through V
sometime occur, including SLAP lesions and rotator cuff tears (Tischer 09; Pauly 09) which
sometimes require evaluation.

Recommendation: X-ray to Diagnose Acromioclavicular Sprains or Dislocations
X-ray is recommended to diagnose acromioclavicular sprains or dislocations.

Strength of Evidence — Recommended, Insufficient Evidence (l)

Rationale for Recommendation
X-ray is the main diagnostic test to detect changes in bony positioning and fractures.
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Work Activities

Patients with AC sprains may be able to return to occupational activities; however, limitations
are generally required to avoid symptomatic aggravation especially for more physically
demanding work. Limitations may include no overhead use, no lifting of more than 10 to 15
pounds with the affected arm, no repeated forceful use, and avoidance of other activities that
significantly increase symptoms. Limitations are gradually reduced as recovery progresses.
Frequent advice includes avoiding contact sports and heavy lifts for 2 to 3 months. If surgery is
performed, there is a similar need for workplace limitations that are more gradually reduced.

Initial Care

Initial care of an AC sprain or separation involves identification of the grade of injury, as well as
of other accompanying disorders such as fractures, rotator cuff tendinopathies, and labral
injuries, and treated accordingly. (Simovitch 09) Over-the-counter analgesics and self-applications
of ice and heat are recommended. Slings may be helpful acutely. Early range-of-motion
exercises are recommended.

1. Recommendation: OTC Analgesics for Treatment of Acromioclavicular Sprains or
Dislocations
Over-the-counter analgesics are recommended for treatment of acromioclavicular
sprains or dislocations.

Strength of Evidence — Recommended, Insufficient Evidence (l)

2. Recommendation: Self-application of Heat or Ice for Treatment of Acromioclavicular Sprains
or Dislocations
Self-application of heat or ice is recommended for treatment of acromioclavicular
sprains or dislocations.

Strength of Evidence — Recommended, Insufficient Evidence (l)

3. Recommendation: Slings for Treatment of Acromioclavicular Sprains or Dislocations
Slings are recommended for treatment of acromioclavicular sprains or dislocations.

Strength of Evidence — Recommended, Insufficient Evidence (l)

Rationale for Recommendations

There are no quality trials evaluating analgesics, ice, heat, or slings for management of AC
sprains and separations. These are not invasive, have low adverse effects, are not costly, and
are believed to be helpful for treating symptoms; thus, they are recommended.

Follow-Up Visits

Patients with AC sprains generally require a few follow-up appointments for purposes of
monitoring symptoms, advancing treatment, and gradually reducing limitations as the sprain
resolves. Patients with more severe sprains, slower resolution, in need of operative care, or with
other accompanying disorders will require a considerably greater number of appointments.
Frequencies of appointments may also be greater where workplace limitations are required and
job demands are higher. Early post-operative rehabilitation is advanced slowly to protect the
repair.
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Medications

Over-the-counter (OTC) medications, particularly NSAIDs, may be helpful for pain management
and provide sufficient relieve for many Grade | and Il AC sprains, (Post 85; Rockwood 91; Simovitch 09)
(see Medications for Rotator Cuff Tendinopathy). Select patients may require judicious use of
opioids for pain management. Patients may also require medications post-operatively.

1. Recommendation: Over-the-counter (OTC) Medications and NSAIDs for Pain Management
of Acromioclavicular Sprains or Dislocations
Over-the-counter (OTC) medications such as acetaminophen, and particularly
NSAIDs, are recommended to control pain associated with acromioclavicular sprains
or dislocations.

Strength of Evidence — Recommended, Insufficient Evidence (I)

2. Recommendation: Opioids for Pain Management for Select Patients with Acromioclavicular

Sprains or Dislocations

Judicious use of opioids is recommended for pain management for select patients

with severe acromioclavicular sprains or dislocations.

Indications - Patients should meet all of the following:

1) Severe injury with a clear rationale for use (objective functional limitations due to pain
resulting from the medical problem.xviii

2) Other more efficacious treatments should have been instituted,** and either:
2a) failed and/or
2b) have reasonable expectations of the immediate need for an opioid to obtain sleep the
evening after the injury.

3) Where available, prescription databases (usually referred to as Prescription Drug
Monitoring Program (PDMP)) should be checked and not show evidence for conflicting
opioid prescriptions from other providers or evidence of misreporting.x

4) Non-opioid prescriptions (e.g., NSAIDs, acetaminophen) absent contraindication(s) should
nearly always be the primary treatment and accompany an opioid prescription.

5) Low-dose opioids may be needed in the elderly who have greater susceptibility to the
adverse risks of opioids. Those of lower body weight may also require lower opioid doses.

6) Dispensing quantities should be only what is needed to treat the pain. Short-acting opioids
are recommended for treatment of acute pain. Long-acting opioids are not recommended.

7) Due to greater than 10-fold elevated risks of adverse effects and death, considerable caution
is warranted among those using other sedating medications and substances including: i)
benzodiazepines, ii) anti-histamines (Hi-blockers), and/or iii) illicit substances.(105 109,167,
168) Patients should not receive opioids if they use illicit substances unless there is objective
evidence of significant trauma or moderate to severe injuries. Considerable caution is also
warranted among those who are unemployed as the reported risks of death are also greater
than 10-fold.(109.167) Dye to elevated risk of death and adverse effects, caution is also
warranted when considering prescribing an opioid for patients with any of the following
characteristics: depression, anxiety, personality disorder, untreated sleep disorders,
substance abuse history, current alcohol use or current tobacco use, attention deficit

wiliQther indications beyond the scope of this guideline include acute myocardial infarction or agitation interfering with acute trauma
management.

xixTreatments to have tried generally include NSAIDs and acetaminophen. For LBP patients, additional considerations include muscle
relaxants, progressive aerobic exercise, and directional exercise.

xxExceptions such as acute, severe trauma should be documented.
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hyperactivity disorder (ADHD), post-traumatic stress disorder (PTSD), suicidal risk, impulse
control problems, thought disorders, psychotropic medication use, chronic obstructive
pulmonary disease (COPD), asthma, or recurrent pneumonia.(78 102, 104,108,109, 169-186)
Considerable caution is also warranted among those with other comorbidities such as
chronic hepatitis and/or cirrhosis,(187) as well as coronary artery disease, dysrhythmias,
cerebrovascular disease, orthostatic hypotension, asthma, recurrent pneumonia,
thermoregulatory problems, advanced age (especially with mentation issues, fall risk,
debility), osteopenia, osteoporosis, water retention, renal failure, severe obesity,
testosterone deficiency, erectile dysfunction, abdominal pain, gastroparesis, constipation,
prostatic hypertrophy, oligomenorrhea, pregnancy, human immunodeficiency virus (HIV),
ineffective birth control, herpes, allodynia, dementia, cognitive dysfunction and impairment,
gait problems, tremor, concentration problems, insomnia, coordination problems, and slow
reaction time. There are considerable drug-drug interactions that have been reported (see
Opioids Guideline, Appendices 2-3).

Frequency/Duration - Generally, opioids should be prescribed at night or while not
working.(82) Lowest effective, short-acting opioid doses are preferable as they tend to have
the better safety profiles, less risk of escalation,(188) less risk of lost time from work,(112) and
faster return to work.(189) Short-acting opioids are recommended for treatment of acute pain
and long-acting opioids are not recommended. Recommend opioid use as required by pain,
rather than in regularly scheduled dosing.

If parenteral administration is required, ketorolac has demonstrated superior efficacy
compared with opioids for acute severe pain,(190.191) although ketorolac’s risk profile may
limit use for some patients. Parenteral opioid administration outside of obvious acute
trauma or surgical emergency conditions is almost never required, and requests for such
treatment are clinically viewed as red flags for potential substance abuse.

Indications for Discontinuation — Resolution of pain, sufficient improvement in pain,
intolerance or adverse effects, non-compliance, surreptitious medication use, consumption
of medications or substances advised to not take concomitantly (e.g., sedating medications,
alcohol, benzodiazepines), or use beyond 2 weeks.

Harms - Adverse effects are many (see section below on “Opioids Benefits and Harms”).

Benefits - Improved short-term pain control.

Strength of Evidence — Recommended, Insufficient Evidence (l)

Rationale for Recommendations

There are no quality trials evaluating the use of medications for treatment of AC sprains and
separations. One trial compared naproxen to piroxicam for treatment of disparate acute MSDs,
but that trial did not primarily involve these patients. (Mciiwain 88) However, NSAIDs have been
evaluated in many musculoskeletal disorders and found to be uniformly effective (see Low Back
Complaints and Rotator Cuff Tendinopathies). NSAIDs and acetaminophen are not invasive and
have low adverse effects profiles, particularly when used for short courses in occupational
populations. Generic or over-the-counter formulations are low cost. NSAIDs and acetaminophen
also may help avoid treatment with opioids which have worse adverse effect profiles (see
Chronic Pain Guidelines). NSAIDs and acetaminophen are recommended for treatment of
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acute, subacute, chronic, and post-operative AC sprain and separation patients. By analogy to
treatment of other musculoskeletal conditions such as low back pain (see Low Back
Complaints), acetaminophen is believed to be less efficacious, although it generally has a lower
adverse effect profile.

There are no quality studies evaluating opioids for treatment of AC sprain and separation
patients (see Rotator Cuff Tendinopathies and Chronic Pain Guidelines), thus quality evidence
of long-term efficacy is lacking. Opioids have adverse effects with considerable risk of mortality.
For patients with severe pain, particularly acute sprain or dislocation patients, in whom a brief
use of opioids, especially to facilitate sleep, is recommended. Opioids are not invasive, have
high adverse effects for a pharmaceutical (although tolerance may develop relatively rapidly),
and are low cost when generic formulations are used.

Evidence for NSAIDs for Acromioclavicular Sprains or Dislocations
There is 1 moderate-quality RCT incorporated into this analysis.

Devices/Physical Methods

SLINGS OR SHOULDER IMMOBILIZERS

A sling or shoulder immobilizer may be helpful for more severe acute cases of AC separation
(see Rotator Cuff Tendinopathies, Including Rotator Cuff Tendinitis, Rotator Cuff Tears (Partial- or
Full-Thickness Tears), Supraspinatus Tendinitis, Calcific Tendinitis, Impingement Syndrome,
Bicipital Tendinitis, Rotator Cuff Tears and Subacromial Bursitis). Self-applications of heat or
cryotherapies are recommended as potentially helpful for symptom modulation. Physical therapy
is generally not needed for patients with isolated low-grade sprains. Therapy, including
exercises and education, is more likely to be needed with either greater sprain severity or need
for surgery.

Recommendation: Slings or Shoulder Immobilizers, but not compressive immobilizers, for
Treatment of Severe Acromioclavicular Sprains or Dislocations

Slings or shoulder immobilizers, but not compressive immobilizers, are recommended
for treatment of severe acromioclavicular sprains or dislocations.

Indications — Acromioclavicular sprains and separations. (Lemos 98; Nuber 97)

Frequency/Duration — Daily use initially. Sling use for up to 7 to 10 days in Grades | to Il sprains,
then gradual weaning. Pendulum exercises are generally prescribed during the time of sling
use. Six weeks of sling or immobilizer use is typically prescribed for post-operative treatment. In
more severe cases, additional exercises are helpful.

Indications for Discontinuation — Recovery, plateau in recovery, noncompliance, or intolerance.
Strength of Evidence — Recommended, Insufficient Evidence (l)

Rationale for Recommendation

Slings, but not compressive immobilizers, are often helpful for acute pain associated with AC
sprains and separations. However, performance of pendulum exercises is usually indicated in
part to prevent the potential development of limited ROM or adhesive capsulitis. Slings are not
recommended for subacute or chronic symptoms as they promote debility over time.

EXERcCISE
Recommendation: Therapy for Treatment of Severe Acromioclavicular Sprains or Dislocations
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Therapy, including exercises and education, is recommended for patients with severe
acromioclavicular sprains or dislocations or who are in need of surgery.
Indications — Acromioclavicular sprains and separations, as well as post-operative use. (Lemos 98;
Nuber 97)
Frequency/Duration — Pendulum exercises are generally initiated, along with other ROM
exercises and education. These are typically followed by isometric strengthening program, then
isotonic strengthening and endurance exercises. Programs require individualization based on
factors such as patient’s injury severity, age, experience, comorbid conditions, and compliance.
A range of options includes weekly appointments to oversee and advance a home exercise
program for several weeks until sufficiently recovered for lower grade injuries and self-motivated
patients. Patients with more severe injuries or need for supervision may require appointments 2
to 3 a week to initiate program exercises, tapering to 1 a week in approximately 4 weeks before
being discharged to a home-exercise program in approximately 2 months for more severe
injuries.
Indications for Discontinuation — Recovery, plateau in recovery, noncompliance, or intolerance.
Strength of Evidence — Recommended, Insufficient Evidence (l)

Rationale for Recommendation
Education is often helpful for patient understanding of the condition and to facilitate exercises,
especially in the post-operative period.

DIATHERMY, INFRARED THERAPY, ULTRASOUND, LASER THERAPY, AND ELECTRICAL THERAPIES (INCLUDING TENS), TAPING,
MAGNETS AND MIAGNETIC STIMULATION, AND PULSED ELECTROMAGNETIC FREQUENCY

1. Recommendation: Other Modalities for Treatment of Acromioclavicular Sprains or

Dislocations
There is no recommendation for or against the use of diathermy, infrared therapy,
ultrasound, laser therapy, manual therapy, mobilization, manipulation, massage, high-
voltage galvanic, H-wave stimulation, iontophoresis, microcurrent, percutaneous
electrical nerve stimulation (PENS), sympathetic electrotherapy, or transcutaneous
electrical stimulation (TENS) for treatment of acromioclavicular sprains or
dislocations.

Strength of Evidence — No Recommendation, Insufficient Evidence (1)

2. Recommendation: Taping, Magnets, Pulsed Electromagnetic Frequency, or Interferential
Therapy for Treatment of Acromioclavicular Sprains or Dislocations
Taping, magnets, pulsed electromagnetic frequency, or interferential therapy are not
recommended for the treatment of acromioclavicular sprains or dislocations.

Strength of Evidence — Not Recommended, Insufficient Evidence ()

Rationale for Recommendations

Acupuncture may be effective for treating chronic shoulder pain (see Rotator Cuff
Tendinopathies, Including Rotator Cuff Tendinitis, Rotator Cuff Tears (Partial- or Full-Thickness
Tears), Supraspinatus Tendinitis, Calcific Tendinitis, Impingement Syndrome, Bicipital Tendinitis,
Rotator Cuff Tears and Subacromial Bursitis). However, most patients with AC sprains and
separations do not have chronic pain. Acupuncture may be indicated for select patients with
chronic pain who do not have sufficient control with other interventions.
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There is no quality evidence evaluating the use of diathermy, infrared, ultrasound, laser, manual
therapy, mobilization, manipulation, massage, high-voltage galvanic, H-wave® Device
Stimulation, iontophoresis, microcurrent, percutaneous electrical nerve stimulation (PENS),
sympathetic electrotherapy, or transcutaneous electrical stimulation (TENS) for treatment of AC
sprains and separations. Thus, there is no recommendation for their use.

Injections

Injections are generally not indicated for AC sprains and separations. However, they are
sometimes utilized for treatment of patients who have other conditions such as rotator cuff
tendinopathies or who have an injection for combined diagnostic and therapeutic purposes. An
injection may be indicated for patients who have delayed recovery for unclear reasons in whom
an empiric injection for diagnostic and therapeutic purposes is performed (see Rotator Cuff
Tendinopathy Injections). An injection is recommended prior to consideration of distal clavicle
resection for patients with ongoing pain of at least 6 to 12 months to ascertain whether the
injection will resolve the pain and, if the pain recurs, whether distal clavicle resection may be
successful and should be recommended for grade | or Il acromioclavicular dislocations.

1. Recommendation: Injections for Treatment of Acute Isolated Acromioclavicular Sprains or
Dislocations
Injections are not recommended for the treatment of acute isolated acromioclavicular
sprains or dislocations.

Strength of Evidence — Not Recommended, Insufficient Evidence (1)

2. Recommendation: Injections for Consideration of Distal Clavicle Resection for Select
Patients
An injection is recommended prior to consideration of distal clavicle resection for
patients with ongoing pain of at least 6 to 12 months to ascertain whether the
injection will resolve the pain and, if the pain recurs, whether distal clavicle resection
might be successful and should be recommended provided there is no
acromioclavicular instability.

Indications — Patients with ongoing pain of at least 6 to 12 months and in for whom surgery is
considered.

Dose/Frequency — Dose is unclear as there are no controlled trials evaluating dosage.
Simultaneous administration of a local anesthetic with a glucocorticosteroid is recommended
to ascertain whether there is immediate relief on injection.

Strength of Evidence — Recommended, Insufficient Evidence (l)

Surgical Considerations

Grade | and Il AC sprains are managed non-operatively.(Mignani 02; Larsen 86; Bannister 89; Powers 74;
Taft 87; Simovitch 09) Patients with AC joint separation managed non-operatively should anticipate
pain for approximately 3 weeks, with pain gradually decreasing. If pain persists after recovery
and return to activities, resection of the outer clavicle may be indicated after 6 months to 1 year,
although local cortisone injection(s) should generally be attempted. The initial deformity may
decrease as healing and scar contracture takes place. Persistence of the deformity is not an
indication for surgery. In one series, 79% of patients with moderate-to-severe AC separations
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had good-to-excellent late results with non-operative treatment; of the remainder, 90% had
good-to-excellent results with simple excision of the outer clavicle.

Grade lll separations have been managed both surgically and non-operatively; however,
multiple reviews have opined the evidence fails to support a need for surgery and some
outcomes were better in the non-operatively treated patients, (Phillips 98; Skjeldal 88; Taft 87; Powers 74;
MacDonald 88; Larsen 86) other than potentially improved appearance. (Phillips 98; Galpin 85; Lancaster 87;
Taft 87) A recent review reported there are no quality studies of Grade Ill sprains, (Simovitch 09) and
a comparative clinical trial did not find differences between outcomes, (Press 97) while suggesting
patients with Grade Il separations may consider surgical stabilization if of younger age or who
high job or sports demands. (Simovitch 09) Late symptoms, without surgery, include popping
(sometimes painful), clicking, painful AC joint, and arthrosis.

Grades IV to VI have been mostly managed surgically. (wang 08) Surgical approaches include
acromioclavicular reduction, coracoclavicular ligament repair, coracoclavicular screw fixation,
cerclage wire, autologous tissue coracoclavicular ligament reconstruction, acromioclavicular

ligament reconstruction, and hook plates. (simovitch 09; Norrell 65; Sethi 76; Faraj 01; Sim 95; Bosworth 41; Morrison 95;
Boldin 04; Stewart 04; Dewar 65; Ferris 89; Lafosse 05; Jones 01; LaPrade 05; Yoo 06; Levine 98; Wang 08; Phillips 98; Allman 67; Avikainen
79; Bannister 89; Bargren 78; Ejeskar 74; Eskola 87; Galpin 85; Ho88; Jalovaara 91; Katznelson 75; Paavolainen 83; Skjeldal 88; Taft 87;

Weaver 72; Vainionpaa 81; Vandekerckhove 85) However, there are no quality trials to define an optimal
surgical approach or procedure. The AC joint has a fibrocartilaginous disk that exists, but
degenerates and involutes with age, (DePalma 59) although it is frequently removed from injured
joints of younger patients.

1. Recommendation: Surgical Repair of Acromioclavicular Joint Separation — Grades IV to VI
Surgical repair is recommended for treatment of Grades IV to VI acromioclavicular
joint separation.

Indications — Symptomatic Grade IV to VI acromioclavicular joint separation.

Strength of Evidence — Recommended, Insufficient Evidence (l)

2. Recommendation: Routine Surgical Repair of Acromioclavicular Joint Separation — Grade Il
Routine surgical repair is moderately not recommended for Grade lll
acromioclavicular joint separations. (Larsen 86; Bannister 89)

Strength of Evidence — Moderately Not Recommended, Evidence (B)

3. Recommendation: Surgical Repair of Acromioclavicular Joint Separation for Select Patients
— Grades Il
Surgical repair is recommended for highly select patients with Grade Il
acromioclavicular joint separations.
Indications — Symptomatic Grade Il acromioclavicular joint separation in patients with
concerns about cosmesis, or those with unusually high physical occupational or sports
demands. (Larsen 86)

Strength of Evidence — Recommended, Insufficient Evidence (l)

4. Recommendation: Non-operative Management of Acromioclavicular Joint Sprain — Grades |
to Il
Non-operative management is recommended for patients with Grade | to lI-
acromioclavicular joint sprains.

Indications —Grade | to Il acromioclavicular joint sprains.
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Strength of Evidence — Recommended, Insufficient Evidence (l)

Rationale for Recommendations

There are no quality trials comparing surgical with non-operative management of Grades | to Il
and IV to VI acromioclavicular joint separation. The former are believed to be satisfactorily
addressed conservatively with excellent results and the latter are thought to be an indication for
surgical treatment. The controversy is regarding management of Grade |ll separations. There
are two moderate-quality trials comparing non-operative with operative management of Grade |l|
AC separations. (Larsen 86; Bannister 89) Both studies documented better results with non-operative
treatment, including faster recovery and earlier return to work and sports. Additionally, one study
documented higher complications in the operatively managed group, (Bannister 89) and multiple
other case series document complications in surgically managed patients. Surgery is invasive,
has adverse effects, and is high cost. It is not recommended for the vast majority of Grade Il AC
separations. However, there may be patients with either particularly severe separations or with
high physical demands who may theoretically benefit, thus there is a recommendation for
consideration of surgery for those highly select groups.

Evidence for Surgical Repair of Acromioclavicular Joint Separation
There are 2 moderate-quality RCTs incorporated into this analysis.

Post-Operative Rehabilitation: Acromioclavicular Separations

Different rehabilitation protocols have been reported for AC separations. (Simovitch 09) One post-
operative rehabilitation protocol entails use of a sling and cold therapy device. At 2 weeks,
active and passive ROM exercises are instituted. Full active and passive ROM exercises are
added when the screw is removed at 2 to 3 months. Progressive strengthening is then
prescribed for 6 to 8 weeks. (simovitch 09) Individualization of these protocols is likely required
based on various factors, including immediate operative results, age, conditioning, compliance,
and prior experiences. Rehabilitation programs should include education.

Recommendation: Rehabilitation for Patients after Surgical Repair of AC Separations
Rehabilitation is recommended for patients after surgical repair of AC separations.

Indications — Surgical repairs of AC separations. Individualization is recommended based on
various factors, including immediate operative results, age, conditioning, compliance, and prior
experiences.

Frequency/Duration — Weekly to 3 times a week for first 2 weeks, then weekly to twice weekly
for next 4 weeks, then weekly to twice weekly for following 6 to 8 weeks.

Indications for Discontinuation — Recovery, plateau in recovery, noncompliance, or intolerance.
Strength of Evidence — Recommended, Insufficient Evidence (l)

Rationale for Recommendation

There are no quality trials evaluating rehabilitation for AC separation patients. (Simovitch 09)
However, exercises appear necessary and education along with a home-exercise program
appears to be required for nearly all patients. Rehabilitation is not invasive, has low adverse
effects, is moderate to high cost, but appears necessary for recovery for many of these patients
and is thus recommended.
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Shoulder (Glenohumeral and Acromioclavicular Joint) Osteoarthrosis

The shoulder joints are substantially less likely to be affected by degenerative joint disease than
other joints such as the knees, hips, spine, or fingers. As with other joints, there are many
causes of degenerative findings on x-ray, only one of which is osteoarthrosis. Careful evaluation
is required to obtain the correct diagnosis. While most osteoarthrosis cases are not work
related, some cases, especially unilateral, ipsilateral post-occupational fracture-related
arthroses, are thought to be occupationally related.

Diagnostic Criteria

Degenerative joint disease diagnosis requires non-radiating pain and degenerative findings on
x-ray. Confirming a diagnosis of osteoarthrosis requires attention to the history, evaluation of
other joints, and exclusion of other causes, such as rheumatological or crystal disorders.

Special Studies And Diagnostic And Treatment Considerations

X-Rays

X-rays may be needed of both shoulders, particularly if there was a bilateral injury or need for comparison with the
unaffected shoulder. Other studies are usually unnecessary. CT scan may be used to clarify glenoid anatomy for
surgical planning.

MRI may be helpful, particularly if there are concerns for rotator cuff tendinopathies but is not
routinely needed.

Recommendation: X-ray to Diagnose Degenerative Joint Disease
X-ray is recommended to diagnose degenerative joint disease.

Strength of Evidence — Recommended, Insufficient Evidence (l)

Rationale for Recommendation
X-ray is the main diagnostic test, particularly to help identify presence and extent of
degenerative joint disease.

Work Activities

Glenohumeral and AC joint osteoarthroses generally do not require work limitations.
Occasionally limitations are required in severe cases to preclude symptomatic aggravation
especially for more physically demanding work such as preventing overhead use, lifting of more
than 15 pounds, repeated forceful use, and/or avoidance of other activities that significantly
increase symptoms. Shoulder arthroplasty generally precludes return to physically demanding
work.

Initial Care

Initial care of a patient with osteoarthrosis generally involves education. Identification of
accompanying disorders, such as rotator cuff tear, allows for treatment of a second condition to
substantially reduce or resolve the symptoms. Over-the-counter analgesics, self-applications of
heat and ice, and slings have been used to treat osteoarthrosis and manage pain.

1. Recommendation: OTC Analgesics for Treatment of Osteoarthrosis
Over-the-counter analgesics are recommended for treatment of osteoarthrosis.

Strength of Evidence — Recommended, Insufficient Evidence (l)

2. Recommendation: Self-application of Heat or Ice for Treatment of Osteoarthrosis
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There is no recommendation for or against the use of self-application of heat or ice for
treatment of osteoarthrosis.

Strength of Evidence — No Recommendation, Insufficient Evidence (1)

3. Recommendation: Slings for Treatment of Osteoarthrosis
Slings are not recommended for treatment of osteoarthrosis.

Strength of Evidence — Not Recommended, Insufficient Evidence ()

Rationale for Recommendations

There are no quality trials evaluating analgesics, ice, heat or slings for management of shoulder
osteoarthrosis. However, there are many trials nearly universally documenting efficacy of
NSAIDs and acetaminophen for treatment of other joints with osteoarthrosis, particularly the hip
and knee. OTC analgesics are not invasive, have low adverse effects, are not costly, and are
believed to be helpful for treating symptoms, thus they are recommended. There is no
recommendation for or against use of heat or ice, although they might be helpful for
symptomatic flares. Slings are not recommended as they promote debility.

Follow-Up Visits

Patients with osteoarthrosis generally require a few follow-up appointments for purposes of
monitoring symptoms, advancing treatment, and gradually reducing limitations especially if
treatment of a co-existent condition substantially resolves the symptoms. Patients with more
advanced disease may require a greater number of appointments to attempt other treatments as
well as to teach about adaptive techniques and use of adaptive equipment (as indicated) to
facilitate continued participation in daily activities despite limitations of the shoulder.
Frequencies of appointments may also be greater if workplace limitations are required and job
demands are higher or may require job modifications or adaptive equipment. Post-operative
rehabilitation can be considerable, particularly in older patients with other associated injuries
such as rotator cuff injuries. In those cases, there may be a requirement for therapy on a
prolonged basis to recover as much function as possible.

Medications

Over-the-counter medications may be helpful to manage pain. These especially include
acetaminophen and NSAIDs, (Bellamy 95; Diamond 76) wWith NSAIDs showing greater efficacy, but
overall acetaminophen has a generally greater safety profile. Generally, the only medications
commonly used for osteoarthrosis patients are NSAIDs, but patients may require other
medications post-operatively. Select patients may require the judicious use of opioids for pain
management. Other medications that have been used to treat osteoarthrosis include
glucosamine, chondroitin, methylsulfonylmethane (see discussion below). Topical agents, such
as capsaicin have also been utilized.

1. Recommendation: NSAIDs and Acetaminophen for Pain Management of Osteoarthrosis
NSAIDs and acetaminophen are recommended to manage pain from osteoarthrosis.

Frequency/Duration — NSAIDs and acetaminophen are often used chronically, consideration
of gastrointestinal and cardiovascular effects is recommended.

Strength of Evidence — Recommended, Evidence (C)

2. Recommendation: Opioids for Pain Management for Select Patients with Severe
Osteoarthrosis
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Judicious use of opioids is recommended for pain management for select patients
with severe osteoarthrosis.

Indications - Patients should meet all of the following:

1) Reduced function is attributable to the pain. Pain or pain scales alone are insufficient
reasons. (L 118,120, 167,208-217)

2) Asevere disorder warranting potential opioid treatment is present [e.g., advanced
degenerative joint disease (DJD)].(1)

3) Other more efficacious treatments have been documented to have failed.(t) Other approaches
that should have been first utilized include physical restorative approaches, behavioral
interventions, self-applied modalities, non-opioid medications (including NSAIDs,
acetaminophen, topical agents, norepinephrine adrenergic reuptake blocking
antidepressants or dual reuptake inhibitors; also antiepileptic medications particularly for
neuropathic pain) and functional restoration. For D]D, this includes NSAIDs, weight loss,
aerobic and strengthening exercises.

4) An ongoing active exercise program is prescribed and complied with.

5) Non-opioid prescriptions (e.g., NSAIDs, acetaminophen) absent a contraindication should
nearly always be the primary pain medication and accompany an opioid prescription. Other
medications to consider include topical agents, norepinephrine adrenergic reuptake
blocking antidepressants or dual reuptake inhibitors; also antiepileptic medications
particularly for neuropathic pain).

6) The lowest effective dose should be used.(188) Weaker opioids should be used whenever
possible.(112. 189 Meperidine is not recommended for chronic pain due to bioaccumulation
and adverse effects.

7) Low-dose opioids may be needed in the elderly who have greater susceptibility to the
adverse risks of opioids. Those of lower body weight may also require lower opioid doses.

8) Dispensing should be only what is needed to treat the pain.x

9) Extended-release/long-acting opioids are recommended to be used on a scheduled basis,
rather than as needed.()) As needed opioids should generally be avoided for treatment of
chronic pain, although limited use for an acute painful event (e.g., fracture, sprain) is
reasonable. Sublingual fentanyl is not recommended for treatment of subacute or chronic
pain. Caution is warranted with fentanyl patches due to unpredictable absorption.

10)Where available, prescription databases (usually referred to as Prescription Drug
Monitoring Program (PDMP)) should be checked for conflicting opioid prescriptions from
other providers or evidence of misreporting.

11)Due to greater than 10-fold elevated risks of adverse effects and death, considerable caution
is warranted among those using other sedating medications and substances including: i)
benzodiazepines, ii) anti-histamines (H1i-blockers), and/or iii) illicit substances.(105. 109,167,
168) Patients should not receive opioids if they use illicit substances unless there is objective
evidence of significant trauma or moderate to severe injuries. Considerable caution is also

warranted among those who are unemployed as the reported risks of death are also greater
than 10-fold.(109,167)

Due to elevated risk of death and adverse effects, caution is also warranted when
considering prescribing an opioid for patients with any of the following characteristics:
depression, anxiety, personality disorder, untreated sleep disorders, substance abuse

xiGenerally, this should be sufficient to cover one week of treatment at a time during the trial phase. If a trial is successful at
improving function, prescriptions for up to 90-day supplies are recommended.
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history, current alcohol use or current tobacco use, ADHD, PTSD, suicidal risk, impulse
control problems, thought disorders, psychotropic medication use, COPD, asthma, recurrent
pneumonia.(79 102,104,108, 109,169-176,179-186) Considerable caution is also warranted among
those with other comorbidities such as chronic hepatitis and/or cirrhosis,(187) as well as
coronary artery disease, dysrhythmias, cerebrovascular disease, orthostatic hypotension,
asthma, recurrent pneumonia, thermoregulatory problems, advanced age (especially with
mentation issues, fall risk, debility), osteopenia, osteoporosis, water retention, renal failure,
severe obesity, testosterone deficiency, erectile dysfunction, abdominal pain, gastroparesis,
constipation, prostatic hypertrophy, oligomenorrhea, pregnancy, HIV, ineffective birth
control, herpes, allodynia, dementia, cognitive dysfunction and impairment, gait problems,
tremor, concentration problems, insomnia, coordination problems, and slow reaction time.
There are considerable drug-drug interactions that have been reported (see Opioid
Guideline, Appendices 2-3).

Frequency/Duration - Opioids use is generally initiated as a “trial” to ascertain whether the
selected opioid produces functional improvement (see Opioid Guideline, Appendix 1). Opioid
use is generally prescribed on a regular basis,(218) at night or when not at work.(82) Only one
opioid is recommended to be prescribed in a trial. More than one opioid should rarely be
used. Lower opioid doses are preferable as they tend to have the better safety profiles, less
risk of dose escalation,(188) less work loss,(112) and faster return to work.(189) Patients should
have ongoing visits to monitor efficacy, adverse effects, compliance and surreptitious
medication use. Opioid prescriptions should be shorter rather than longer duration.(219)

Indications for Discontinuation - Opioids should be discontinued based on lack of functional
benefit(115) (see Opioid Guideline, Appendix 1), resolution of pain, improvement to the point
of not requiring opioids, intolerance or adverse effects, non-compliance, surreptitious
medication use, medication misuse (including self-escalation and sharing medication),
aberrant drug screening results, diversion, consumption of medications or substances
advised to not take concomitantly (e.g., sedating medications, alcohol, benzodiazepines).

Harms - Adverse effects are many (see Opioids Guideline section on “Opioids Benefits and
Harms”). May initiate path to opioid dependency.

Benefits - Improved short-term pain ratings. Theoretical potential to improve short-term
function impaired by a painful condition.

Strength of Evidence — Recommended, Insufficient Evidence (l)

3. Recommendation: Other Medications for Pain Management of Osteoarthrosis
Capsicum, tricyclic antidepressants or dual reuptake inhibiting anti-depressants for
chronic pain (but not SSRI antidepressants which are not effective for nociceptive
pain), and gabapentin for peri-operative use are recommended for select use to
control pain associated with osteoarthrosis.

Strength of Evidence — Recommended, Insufficient Evidence (l)
4. Recommendation: Over-the-counter Nutraceuticals for Pain Management of Osteoarthrosis
There is no recommendation for or against the use of over-the-counter nutraceuticals

(glucosamine, chondroitin, and methylsulfonylmethane) to control pain associated
with osteoarthrosis.
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Strength of Evidence — No Recommendation, Insufficient Evidence ()

Rationale for Recommendations

There is one moderate-quality trial suggesting equivalent efficacy of nabumetone and diclofenac
for treatment of shoulder OA although the trial included patients with other joint OA. (Bellamy 95)
There are numerous high- and moderate-quality RCTs and crossover trials documenting the
efficacy of NSAIDs and acetaminophen for treatment of osteoarthrosis of the knee and hip, as
well as superiority of NSAIDs to acetaminophen for this purpose. NSAIDs and acetaminophen
are not invasive, have low though appreciable adverse effects particularly among employed
populations, are low cost and effective, thus they are recommended for comprehensive review
of cardiovascular and gastrointestinal protection issues).

There are no quality studies of opioids for treatment of shoulder osteoarthrosis (see Rotator Cuff
Tendinopathies section and Chronic Pain Guideline), and there is a lack of quality evidence of
long-term efficacy. Opioids have adverse effects and there is published evidence of high risks of
mortality. There are select patients with severe pain in whom NSAIDs appear inadequate, thus
limited use of opioids may be a consideration for select shoulder OA patients. Opioids are not
invasive, have high adverse effects for a pharmaceutical, although tolerance for many of these
develop relatively rapidly, and are low cost when generic formulations are used.

Glucosamine, chondroitin, and methylsulfonylmethane (MSM) are over-the-counter
nutraceuticals that are advocated to modify or slow the progression of osteoarthrosis. However,
there is no quality evidence evaluating their use to treat shoulder osteoarthrosis. There are 13
quality studies that included a comparison of glucosamine sulfate with placebo. Of the five
highest quality studies, one (Mazieres 07) was negative, but also trended towards benefits. There
are four quality studies that included a comparison of chondroitin sulfate with placebo. (Uebelhart
04; Clegg 06; Mazieres 07; Michel 05) The studies on chondroitin are somewhat mixed — two studies
suggest x-ray benefits; however, symptoms were not improved in two other studies (Michel 05;
Mazieres 07) although trended towards benefit in one study. (Mazieres 07) One quality study included
an assessment of MSM and found that it appeared beneficial. (Usha 04) Overall, studies suggest
benefits at rates well above chance associations. These preparations are not invasive, appear
safe, and do not result in gastrointestinal erosions or other common side effects of NSAIDS, are
relatively inexpensive, and provide modest relief of knee OA pain, particularly in patients with
more advanced pain. These medications might also modify or slow the progression of knee OA
as measured by slowing of cartilage destruction and joint narrowing, (Pavelka 02; Reginster 01; Michel 05)
although the clinical significance of this effect has not be fully identified; the sole study following
hip joint spaces was statistically negative though also trending towards efficacy. (Rozendaal 08)
There is preferential evidence for the use of the sulfate salt rather than the hydrochloride
formulation of glucosamine. There is one quality study involving MSM. (Usha 04) There is some
evidence that a single daily dose might be more effective than divided doses. Thus, there is
quality evidence that glucosamine with or without chondroitin is efficacious for treatment of
osteoarthrosis. There is one trial that included rose hip powder. (Rein 04) However, primarily due
to lack of uniformity and standardization in preparations, some inconsistency in studies, most of
the studies involve the knee, and no studies involving the shoulder, there is no recommendation
for or against the use of these preparations for shoulder OA.

Evidence for NSAIDs for Osteoarthrosis
There is 1 high- and 1 moderate-quality RCT or crossover trial incorporated into this analysis.
There is 1 low-quality crossover trial in Appendix 2.
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Devices/Physical Methods

Slings and Braces

Slings generally promote debility in osteoarthrosis and are believed to predispose towards
adhesive capsulitis, thus they are not recommended to treat shoulder OA. However, the use of
slings and functional braces in the post-operative setting is frequently needed.

Recommendation: Slings and Functional Braces for Post-operative Treatment of Osteoarthrosis
Slings and functional braces are recommended for post-operative treatment of
osteoarthrosis.

Strength of Evidence — Recommended, Insufficient Evidence (l)

Rationale for Recommendation
Slings and braces have been used for post-operative management of osteoarthrosis patients
and are recommended. Early mobilization is also recommended to promote recovery.

Acupuncture
Acupuncture has been used for treatment of patients with chronic shoulder osteoarthrosis. (Moore
76) It has most commonly been used as an adjunct to more efficacious treatments.

Recommendation: Acupuncture for Treatment of Select Patients with Chronic or Post-operative
Osteoarthrosis Acupuncture is recommended for select use in patients with chronic or
post-operative osteoarthrosis as an adjunct to more efficacious treatments.

Indications — As a tertiary treatment if NSAIDs, activity modifications, and exercises result in
failure to either resolve the pain or improve it sufficiently.

Frequency/Duration — Frequency and duration pattern in the quality trial was weekly for 3
weeks. An initial trial of 4 appointments would appear reasonable in combination with NSAIDs
and activity modifications, as well as a conditioning program of aerobic and strengthening
exercises for most patients. An additional 4 appointments should be tied to improvements in
objective measures after the first 4 treatments, for a total of 8 appointments. (Guerra de Hoyos 04)

Indications for Discontinuation — Resolution, intolerance, or non-compliance including non-
compliance with aerobic and strengthening exercises.

Strength of Evidence — Recommended, Evidence (C)

Rationale for Recommendation

There is one moderate-quality trial that included patients with shoulder osteoarthrosis with some
indication of efficacy of acupuncture. (Moore 76) There are multiple other trials involving chronic
shoulder conditions including rotator cuff tendinopathies with quality evidence suggesting
efficacy (see Rotator Cuff Tendinopathies, Including Rotator Cuff Tendinitis, Rotator Cuff Tears
(Partial- or Full-Thickness Tears), Supraspinatus Tendinitis, Calcific Tendinitis, Impingement
Syndrome, Bicipital Tendinitis, Rotator Cuff Tears and Subacromial Bursitis). Acupuncture is
minimally invasive as typically performed, has low adverse effects, is moderately costly
depending on numbers of treatments, and is recommended for select use in patients in whom
other interventions, particularly if NSAIDs and activity modifications are insufficient.

Evidence for Acupuncture for Osteoarthrosis
There is 1 moderate-quality RCT incorporated into this analysis.
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Manual Therapy, Mobilization, Manipulation, Massage
Manual therapy, mobilization, manipulation, and massage have been used to treat patients with
osteoarthrosis.

Recommendation: Manual Therapy, Mobilization, Manipulation, or Massage for Treatment of
Osteoarthrosis of the Shoulder

There is no recommendation for or against the use of manual therapy, mobilization,
manipulation, or massage for patients with osteoarthrosis of the shoulder.

Strength of Evidence — No Recommendation, Insufficient Evidence (1)

Rationale for Recommendation
There are no quality trials demonstrating efficacy of these treatments for these OA patients, thus
there is no recommendation for or against their use.

Hot and Cold Therapies
Hot or cold therapies have been used to treat osteoarthrosis. Patients with osteoarthrosis tend
to prefer heat.

Recommendation: Hot or Cold Therapies for Treatment of Osteoarthrosis
There is no recommendation for or against the use of hot or cold therapies to treat
patients with osteoarthrosis.

Strength of Evidence — No Recommendation, Insufficient Evidence (l)

Rationale for Recommendation

There are no quality trials evaluating ice or heat for management of shoulder osteoarthrosis.
These are not invasive, have low adverse effects, are not costly when self-applied, although
there is no evidence of their efficacy for this chronic condition and thus there is no
recommendation for their use. Thresholds for use to help manage symptomatic flares are
suggested to be low.

Diathermy, Infrared Therapy, Ultrasound, Laser Therapy, and Electrical Therapies (Including
TENS), Taping, Magnets and Magnetic Stimulation, and Pulsed Electromagnetic Frequency
Various means of delivering heat, as well as electrical therapies for purposes of distraction have
been utilized for treatment of osteoarthrosis, although no quality studies for treatment of shoulder
osteoarthrosis have been identified.

1. Recommendation: Other Modalities for Treatment of Shoulder Osteoarthrosis
There is no recommendation for or against the use of diathermy, infrared therapy,
ultrasound, laser therapy, high-voltage galvanic, H-wave stimulation, iontophoresis,
microcurrent, percutaneous electrical nerve stimulation (PENS), sympathetic
electrotherapy, interferential therapy, or transcutaneous electrical stimulation (TENS)
for the treatment of shoulder joint osteoarthrosis.

Strength of Evidence — No Recommendation, Insufficient Evidence (1)

2. Recommendation: Taping and Magnets for Treatment of Shoulder Osteoarthrosis
Taping, magnets and magnetic stimulation, or pulsed electromagnetic frequency are
not recommended for treatment of shoulder osteoarthrosis.

Strength of Evidence — Not Recommended, Insufficient Evidence ()
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Rationale for Recommendations

There is no quality evidence evaluating diathermy, infrared, ultrasound, laser, high-voltage
galvanic, H-wave stimulation, iontophoresis, microcurrent, percutaneous electrical nerve
stimulation (PENS), sympathetic electrotherapy, and transcutaneous electrical stimulation
(TENS) for shoulder osteoarthrosis, thus there is no recommendation for their use. Taping is
generally not thought to be indicated for chronic conditions. Magnets and magnetic stimulation
have been evaluated in quality trials for other MSDs, including LBP and found to be ineffective
and thus are not recommended for treatment of shoulder osteoarthrosis.

Injections

Intra-Articular Glucocorticosteroid Injections

Intra-articular glucocorticosteroid injections are sometimes performed to attempt to deliver
medication with minimal systemic effects to the shoulder joints, especially the glenohumeral joint
and sometimes the acromioclavicular joint. These injections are both performed with and without
fluoroscopic or ultrasound guidance. Their usual purpose is to gain sufficient relief to either
resume conservative medical management or to delay surgical intervention. There is quality
evidence of short-term efficacy in treatment of hip and knee osteoarthrosis patients (see Knee
Complaints), with duration of benefits of approximately 3 months.

Recommendation: Intra-articular Glucocorticosteroid Injections for Shoulder Glenohumeral or
Acromioclavicular Joint Osteoarthrosis

Intra-articular glucocorticosteroid injections are recommended for treatment of shoulder
osteoarthrosis.

Indications —Glenohumeral or acromioclavicular joint pain from osteoarthrosis sufficient that
control with NSAIDs, acetaminophen, and potentially exercise is unsatisfactory.

Frequency/Duration — Schedule an injection, rather than scheduling a series of 3 injections.
Medications used in the RCTs for the comparably-sized hip joint were triamcinolone
hexacetonide 40mg or triamcinolone acetonide 80mg, or methylprednisolone 40 or 80mg.
Anesthetics have most often been bupivacaine or mepivacaine. There are no head to head
comparisons in quality studies of different medications to ascertain the optimum medication(s).

Dose — Multiple doses have been utilized with no head-to-head comparisons in trials; however,
a comparative clinical trial found greater efficacy for methylprednisolone 80mg over 40mg in
treatment of hip osteoarthrosis. (Robinson 07)

Indications for Discontinuation — A second glucocorticosteroid injection is not recommended if
the first has resulted in significant reduction or resolution of symptoms. If there has not been a
response to a first injection, there is generally less indication for a second. If the interventionalist
believes the medication was not well placed and/or if the underlying condition is so severe that 1
steroid bolus could not be expected to adequately treat the condition, a second injection may be
indicated and should be performed under ultrasound or fluoroscopic guidance. In patients who
respond with a pharmacologically appropriate several weeks of temporary, partial relief of pain,
but who then have worsening pain and function and who are not (yet) interested in surgical
intervention, a repeat steroid injection is an option. There are not believed to be benefits beyond
approximately 3 of these injections in a year. Patients requesting a fourth injection should have
reassessment of conservative management measures and be counseled for possible surgical
intervention.

Strength of Evidence — Recommended, Insufficient Evidence (l)
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Rationale for Recommendation

There are no quality trials evaluating intra-articular glucocorticosteroid injections for treatment of
shoulder joint OA. However, there are quality trials for treatment of both hip and knee
osteoarthrosis patients with documented efficacy lasting approximately 3 months. These
injections are invasive, have a low risk of adverse effects, but are relatively costly. They are an
option for treatment of moderate to severe shoulder osteoarthrosis patients particularly after
inadequate results from NSAID trials, activity modification, exercise, or other conservative
interventions.

Viscosupplementation Injections

Viscosupplementation has been performed particularly for knee osteoarthrosis and hip
osteoarthrosis. (Caglar-Yagci 05; Tikiz 05; Abate 08; van den Bekerom 08; Dagenais 07) These injections have
been performed in the shoulder as well. (Blaine 08; Kwon 13; Colen 14)

Recommendation: Intra-articular Glenohumeral Viscosupplementation Injections for Shoulder
Osteoarthrosis

Intra-articular glenohumeral viscosupplementation injections are not recommended for
treatment of shoulder osteoarthrosis.

Strength of Evidence — Not Recommended, Evidence (C)

Rationale for Recommendation

There are three moderate-quality trials that included shoulder osteoarthrosis patients. None of
them suggest efficacy. (Kwon 13; Blaine 08; Shibata 01) However, most of the highest quality trials for
treatment of knee and hip osteoarthrosis suggest short- to intermediate-term efficacy (see Knee
Complaints). Viscosupplementation injections are invasive, have a low risk of adverse effects,
but are relatively costly. A high-quality trial showed glucocorticosteroid injections are superior,
thus steroid injections should generally be used initially. (Qvistgaard 06) Viscosupplementation
injections do not have evidence of efficacy for treatment of shoulder osteoarthrosis and are
generally not recommended.

Evidence for the Use of Viscosupplementation Injections for Osteoarthrosis
There are 3 moderate-quality RCTs incorporated into this analysis.

Prolotherapy Injections
Prolotherapy injections have been utilized to treat a wide array of musculoskeletal disorders.

Recommendation: Prolotherapy Injections for Treatment of Shoulder Osteoarthrosis

Prolotherapy injections are not recommended for treatment of osteoarthrosis.
Strength of Evidence — Not Recommended, Insufficient Evidence (1)

Rationale for Recommendation

Prolotherapy injections have no quality evidence for efficacy for treatment of shoulder

osteoarthrosis patients. These injections are invasive, have adverse effects, and are moderate
to high cost; thus, they are not recommended for treatment of shoulder osteoarthrosis.

Copyright ©2020 Reed Group, Ltd. Page | 130



Surgical Considerations

Arthroscopy and Chondroplasty

Arthroscopy is thought to have a role in glenohumeral arthrosis with purposes including
diagnosis, debridement, capsular release, subacromial decompression, planning an operative
approach, and synovectomy. (Bishop 03; Guyette 02; Sperling 06) It is particularly thought to be helpful
for treatment of other conditions, such as SLAP tears and rotator cuff tendinopathies. (Sperling 06)
Chondroplasty has often been performed for treatment of osteoarthrosis patients and involves
abrading of the cartilage surfaces (see Knee Complaints). (Moseley 02) Arthroscopy is not
indicated in presence of advanced glenohumeral arthritis.

1. Recommendation: Arthroscopy for Evaluation and Treatment of Shoulder Osteoarthrosis
Arthroscopy is recommended for evaluation and treatment of shoulder osteoarthrosis
particularly when an associated disorder is felt to be present, symptomatic, and
treatable.

Indications — Shoulder joint pain from osteoarthrosis to the extent that control with NSAID(s),
acetaminophen, and exercise strategies is unsatisfactory. Patients should generally have a
treatable, symptomatic associated condition (e.g., rotator cuff tendinopathy, impingement
syndrome, SLAP tear), with the expectation that resolution of the associated condition will
improve the patients’ overall condition. Appropriate diagnostic testing of the associated
condition should have been performed (e.g., injection, MRI or MRA) to confirm a treatable
associated condition.

Strength of Evidence — Recommended, Insufficient Evidence (l)

2. Recommendation: Chondroplasty for Treatment of Shoulder Osteoarthrosis
Chondroplasty is not recommended for treatment of shoulder osteoarthrosis.

Strength of Evidence — Not Recommended, Insufficient Evidence (1)

Rationale for Recommendation

There are no quality trials evaluating arthroscopy for patients with OA of the shoulder.
Arthroscopy is believed to be particularly helpful for planning an operative approach and for
evaluating and treating non-osteoarthrosis conditions such as rotator cuff tendinopathies, SLAP
tears, etc. (sperling 06) Arthroscopy is invasive, has adverse effects, and is costly. However, it is
also the primary means to address these other associated conditions, thus it is recommended
for patients thought to have those conditions. Chondroplasty is invasive, has adverse effects, is
costly, and lacks efficacy in the knee according to high quality evidence (see Knee Complaints).
(Moseley 02) Thus, chondroplasty is not recommended for treatment of shoulder osteoarthrosis.

Distal Clavicle Resection

Distal clavicle resection has been performed for chronic, significant acromioclavicular joint pain
with either open (Freedman 07; Berg 97; Bigliani 93; Cook 88; Corso 95; Flatow 95; Gartsman 93; Lesko 01; Levine 98;
Petersson 83; Gurd 41; Mumford 41) or arthroscopic approaches. (Bigliani 93; Corso 95; Charron 07; Flatow 92;
Gartsman 93; Lesko 01)

Recommendation: Distal Clavicle Resection for Treatment of Acromioclavicular Joint Pain
Distal clavicle resection either arthroscopic or open is recommended for treatment of
acromioclavicular joint pain.

Indications — X-ray or other imaging evidence of acromioclavicular degenerative joint disease
and confirmation with a local anesthetic injection relieving all or nearly all pain. Patients should
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have reproducible acromioclavicular joint pain with insufficient pain relief with NSAIDs, activity
modification, and injection(s) (Freedman 07)

Strength of Evidence — Recommended, Evidence (C)

Rationale for Recommendation

There are no quality trials comparing arthroscopy to non-surgical treatment. However, there is a
moderate-quality trial suggesting arthroscopic or open approaches to distal clavicle resection
are equivalent and result in good outcomes at 1 year. (Freedman 07) Arthroscopy and open
approaches are invasive and have adverse effects, (Chronopoulos 08) but are recommended for
treatment of acromioclavicular pain that is refractory to non-operative approaches.

Evidence for Distal Clavicle Resection
There is 1 moderate-quality RCT incorporated into this analysis. There is 1 low-quality RCT in
Appendix 2.

Shoulder Arthroplasty

Shoulder arthroplasty has been used to treat glenohumeral degenerative joint disease. (Orfaly 03;
Smith 98; Sperling 06; Ballmer 94; Neer 74, 82; Bell 86; Cofield 92; Edwards J Shoulder Elbow Surg 03; Radnay 07; Parsons
04; Weber J Bone Joint Surg Am 98; Brostrom 92; Matsen 96; Amstutz 88; Cofield 84; Torchia 97; Barrett 87; Clayton 82; Boyd

90; Norris 96, 02; Gartsman J Bone Joint Surg Am 00; Lo 04; Blevins 98) Shoulder resurfacing and partial

resurfacing procedures have also been performed. (Fuerst 07; Radnay 07; Burgess 09; Ellenbecker 08;
Burkhead 95; 07; Raiss 07; Harryman 95; Thomas 05a,b; Levy 01, 04a,b; Copeland 06; Savoie 09; Alund 00; Fink 04; Buchner

08; Scalise 07) A meniscal allograft and other soft tissue interposition, as well as glenoid reaming
without replacement are alternative treatments when the glenoid is arthritic and total shoulder
arthroplasty is contraindicated, i.e., young patients. Overall outcomes of arthroplasties have
generally been good. (Misamore 97)

The vast majority of these patients are not believed to have occupational conditions. However,
in cases where the initiating event was an occupational fracture or the patient has work-related
osteonecrosis, some of these resultant arthroplasties are considered work-related. The volume
of quality literature is much less for shoulder arthroplasties than for those of the hip where there
are numerous trials with durations of follow-up lasting many years. Humeral head resurfacing is
thought to have advantages for younger and/or more physically active patients. (Burgess 09) There
is controversy as to whether a humeral hemiarthroplasty or total arthroplasty should be
performed, (Burgess 09) with concerns about excessive wear of the glenoid if it is not replaced.
(Radnay 07; Burgess 09) It has been suggested the decision should depend on adequacy of bone,
extent of articular damage, and presence of irreparable rotator cuff tears. (Copeland 06; Burgess 09)

Recommendation: Total Shoulder Arthroplasty or Resurfacing for Moderate to Severe Arthritides
Total shoulder arthroplasty or hemiarthroplasty is moderately recommended for
moderate to severe arthritides. Humeral resurfacing (similar to humeral head
replacement) is recommended as an option.

Indications — Moderate to severe arthritides with symptoms of at least 6 to 12 months that are
insufficiently managed with non-operative measures. (Lo 05; Gartsman 05) Patients should generally
have failed at least 2 different NSAIDs or analgesics, activity modification(s), exercises,
viscosupplementation, and/or glucocorticosteroid injection(s). Patients with diffuse degenerative
joint disease whether OA, rheumatoid arthritis or other cause, are generally good candidates for
total joint arthroplasties, (Lo 05; Gartsman 05) although some may be candidates for
hemiarthroplasties. (smith 98) Hemiarthroplasties have been generally recommended for patients
with massive rotator cuff tears combined with degenerative joint disease. (Smith 98)
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Strength of Evidence — Moderately Recommended, Evidence (B) — Total or
hemiarthroplasties
Recommended, Insufficient Evidence (l) — Resurfacing

Rationale for Recommendation

There are no quality trials comparing shoulder arthroplasty with either no intervention or a
quality non-operative management protocol. However, there is one high- and one moderate-
quality trial each comparing total shoulder arthroplasty with hemiarthroplasty for the treatment of
glenohumeral osteoarthritis, both of which suggest total shoulder arthroplasty is superior or
trends toward superiority over hemiarthroplasty. Both trials document major improvements
compared with pre-operative measures of pain and function among these patients. (Lo 05; Gartsman J
Bone Joint Surg Am 00) There are few quality trials comparing different operative approaches and none
address long-term outcomes. Shoulder arthroplasty is invasive, has adverse effects, and is
costly. These procedures are recommended for select patients who failed multiple attempts at
controlling symptoms short of arthroplasty.

Evidence for Shoulder Arthroplasty
There is 1 high- and 2 moderate-quality RCTs incorporated into this analysis. There is 1 low-
quality study in Appendix 2.

Shoulder Fractures

Shoulder fractures are common in all age groups, from youth engaged in sports to adults in
motor vehicle accidents to elderly who have fallen. (kristiansen 87; Kannus 96; Paivanen 06; Baron 96; Bengner 88;
Singer 98; Donaldson 90; Court-Brown 01; Horak 75) Many elderly patients are in relatively poor health and
susceptible to other fractures. (Court-Brown 02; Fink 03; Lee 02; Nguyen 01Kelsey 92; Lauritzen 93; Rose 82) A minority
of shoulder fractures occur in the course of employment, from simple falls and falls from heights,
motor vehicle crashes, (changulani 07; Chapman 00; McCormack 00) @and industrial crush injuries. (Chapman 00)
Most quality evidence for osteopenic and osteoporotic patients is found in the literature
addressing hip fractures. Among patients with fractures, especially those with risks for
osteoporosis, assessment of bone quality is recommended. Treatment options include calcium
and vitamin D supplementation to correct deficiencies (USPSTF; Doetsch 04) or bisphosphonates for
those with low bone mass density, but adequate calcium and vitamin D. (Harris 08; USPSTF 07)

Proximal Humeral Fractures

Proximal humeral fractures are among the most common fractures and are the predominant
shoulder fracture in the eIderIy. (Nguyen 01; Palvanen 06; Court-Brown 01, 04; Lee 02; Horak 75; Palvanen 06)
Approximately 50 to 80% of proximal humeral fractures may be treated non-operatively. (court-
Brown 01, 02, 04; Neer 70; Young 85; Mills 85; Rasmussen 92; Guix 09; Fjalestad 05; Jakob 91; Lanting 08; Palvanen 06) Surgery has
been suggested for more complex fractures, (Neer 70; Pames 10) but there is not consensus on that
opinion. (zyto 97) Surgery increases rates of complications including hardware-related,
osteonecrosis, and infection. (Brunner 09; Neer 70; Knight 57; Szyszkowitz 93; Qian 05; Jones 87; Sturzenegger 82) The
overall quality of available evidence is weak.

1. Recommendation: Non-operative Treatment for Proximal Humeral Fractures
Non-operative treatment for proximal humeral fractures is recommended for most
patients with non- or minimally displaced fractures.

Strength of Evidence — Recommended, Insufficient Evidence (l)

2. Recommendation: Surgical Treatment for Proximal Humeral Fractures
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Surgical intervention for proximal humeral fractures is recommended for select
patients with displaced fractures.

Indications — Based on numerous factors assessed and evaluated in aggregate by the
orthopedic surgeon, including surgeon’s preferences and experiences, open fractures,
multiple-part fractures, associated vascular injuries, polytrauma, age, bone quality, status of
the rotator cuff, hand dominance, smoking status, preexisting pathology, medical
comorbidities, bilateral humeral fractures, radial nerve palsy after manipulation, neurological
loss after penetrating injuries, and unacceptable alignment. (Changulani 07; Bell 85; Brumback 86;
Robinson 93; Drosdowech 08)

Strength of Evidence — Recommended, Insufficient Evidence (l)

3. Recommendation: Arthroplasty for Proximal Humeral Fractures
Arthroplasty, most commonly hemiarthroplasty, is recommended for select patients
with displaced proximal humeral fractures.

Strength of Evidence — Recommended, Insufficient Evidence (l)

Rationale for Recommendations

For proximal humeral fractures, there are few quality trials comparing operative treatment with
non-operative treatment or comparing various operative treatments and approaches. Two
moderate-quality trials have compared operative with non-operative treatments in fairly narrow
indications, thus the value of these trials is sharply limited in their ability to address the operative
vs. non-operative indications for the broad group of proximal humeral fracture patients. (zyto 97;
Kristiansen 88) One moderate-quality trial evaluating 3 or 4-part displaced proximal humeral
fractures in the elderly failed to find superiority of the operative approach. (zyto 97) The second
trial found an external fixator, although not commonly used, was superior to a sling to manage
displaced proximal humeral fractures that had been reduced. (kristiansen 88)

A moderate-quality trial found pulsed high-frequency electromagnetic energy is ineffective for
healing minimally displaced humeral fractures. (Livesley 92) Most proximal humeral fractures are
treated non-operatively with good results. (Mills 85; Balfour 82; Neer 70a,b) Surgical indications are
numerous and listed above. Fracture classification systems have been developed for these
fractures, (Kocher 1896; Codman 34; Neer 70; Hertel 04; Guix 09) although interrater reliability is low and their
impact on management remains unclear. (Brien 95; Sidor 93; Siebenrock 93)

Though proximal humeral fractures have a relatively high incidence, the great variability in the
fractures themselves and number of viable options for surgical treatment leads to difficulty
comparing treatment modalities. The lack of quality literature comparing options has been
widely noted and confirmed by this review. (Lanting 08; Brorson 09; Misra 01; Handoll 03; Bhandari 04; Nijs 09;

Handoll 09) Operative procedures include conventional, angular stable and locked plates, (Brunner
09; Lin 06; Szyszkowitz 93; Sturzenegger 82; Sehr 88; Plecko 05; Moda 90; Misra 01; Fankhauser 05; Esser 94; Rouleau 09;

Drosdowech 08; Siidkamp 09) external fixators, (kristiansen 87, 88, 89; Karatosun 02) partial or

hemiarthroplasty, (Neer 70, 86; Mighell 03; Kay 88; Kontakis 08a,b; Moeckel 92; Bosch 98; Brorson 09; Green 93;
Hartsock 98; Hasan 02; Movin 98; Nijs 09; Zyto 95, 98; Hasan 02; Robinson 03; Rietveld 88; Kraulis 76; Boileau 01;Demirhan
03; Dimakopoulos 97; Paavolainen 83; Tanner 83; Stableforth 84; Goldman 95; Prakash 02; Szyszkowitz 93; Jones 87; Skutek

98; Wretenberg 97; Hawkins 93) reverse arthroplasty, (Matsen 07; Rockwood 07; Kontakis 08; Martin 08) SCrews
and cannulated screws, (Sturzenegger 82; Zingg 02; Bungaro 98; Chen 98) Nails, (Lee 81; Young 08; Rodriguez-
Merchan 95; Chiu 97) compression plates, (Rodriguez-Merchan 95; Chiu 97) cerclage wire, (Szyszkowitz 93; Lee
81) Kirschner wires, (Jakob 91; Bungaro 98; Darder 93) use of intramedullary bone cement, (Matsuda 99)
and a combination tension band technique. (zyto 97; Wijgman 02; Kristiansen 89; Darder 93; Hawkins 86) Pins
are usually removed in 3 to 6 weeks. Despite a plethora of techniques, quality comparative trials
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are nearly completely lacking. (Lanting 08) Conclusions for younger populations and high-energy
patients are less certain. Additionally, the variability of the types of fractures provides additional
uncertainty regarding optimal intervention(s). Thus, there is no recommendation for or against
the use of a specific product.

Evidence for Proximal Humeral Fractures
There are 6 moderate-quality RCTs incorporated into this analysis. There are 2 low-quality
RCTs or comparative clinical trials in Appendix 2.

Early Mobilization, Exercise, Education, Therapy and Rehabilitation

Therapy including education and exercise is thought to be particularly important, especially for
more severely affected patients, those with complications, the elderly, or those with
comorbidities. (Lundberg 79; Bertoft 84; Kristiansen 89) There are variable durations of immobilization prior to
exercise that have been used to treat non-operatively treated impacted proximal humeral
fractures. (Young 85; Clifford 80; Kristiansen 89; Court-Brown 04; Handoll 03; Brostrom 43; Mills 85; Hodgson 03) SIings have
been utilized especially for the first 1 to 3 weeks of treatment. (court-Brown 02; Karatosun 02; Kristiansen 88;
Calvisi 91; zyto 95) Early ROM has been advocated (srostrom 43; Jull 79; Einarsson 58)

1. Recommendation: Early Mobilization for Proximal Humeral Fractures
Early mobilization is strongly recommended for most stable, proximal humeral
fractures patients.
Indications — Most patients with stable proximal humeral fractures. (Lefevre-Colau 2007; Hodgson 03,
07; Kristiansen 1989; Agorastides 07)
Dose/Frequency — Treating orthopedist must ascertain whether early mobilization is
appropriate. Considerations include patient age, fracture type, post-reduction or post-surgical
results, comorbidities. Early mobilization generally starts within 1 week.

Strength of Evidence — Strongly Recommended, Evidence (A)

2. Recommendation: Education and Exercises for Proximal Humeral Fractures
Education and exercise are strongly recommended for most proximal humeral
fracture patients.

Indications — Most patients with proximal humeral fractures.

Dose/Frequency — Education may include adaptive techniques and use of adaptive
equipment (as indicated) to facilitate continued participation in daily activities despite
limitations of shoulder.

Strength of Evidence — Strongly Recommended, Evidence (A)

3. Recommendation: Self-Training for Proximal Humeral Fractures
Self-training exercise is moderately recommended for select proximal humeral
fracture patients.

Indications — Patients with proximal humeral fractures who are motivated and compliant with
exercises to rehabilitate the injury. (Revay 92; Lundberg 79; Bertoft 84)

Strength of Evidence — Moderately Recommended, Evidence (B)

Rationale for Recommendations

Four high- and moderate-quality trials have evaluated early mobilization in patients with various
types of proximal humeral fractures. All quality trials either show superiority or equivalency of
early mobilization. A high-quality trial of impacted proximal fractures treated non-operatively
suggested early mobilization is superior. (Lefevre-Colau 07) An early mobilization program for
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minimally displaced 2-part non-operatively managed proximal humeral fractures was compared
with delayed with the beginning within 1 week. (Hodgson 03, 07) A moderate-quality study of an
early mobilization program for fractures that were reduced found less pain and better function
with earlier mobilization. (kristiansen 89) An additional trial in post-operative patients also suggested
early mobilization was superior. (agorastices 07) The goal is to begin range of motion as early as
possible to help prevent stiffness. Frequent followup may help to transition the patient from
immobilization to motion. Begin range of motion once fracture is stable- very early for stable
impacted fractures. Other fractures can wait until the proximal humerus moves as if it is one
unit- up to four weeks for most fractures. Early mobilization is not invasive, appears to have few
adverse effects, and likely is cost effective; therefore, it is recommended in select patients.
Three moderate-quality trials have documented self-training is equivalent to supervised training,
(Bertoft 84; Revay 92; Lundberg 79) thus self training is also recommended. Education and exercise are
not invasive, have few adverse effects, and are low to moderate cost; thus they are
recommended for most proximal humeral fracture patients.

Evidence for Early Mobilization and Exercise for Proximal Humeral Fractures
There are 3 high- and 6 moderate-quality RCTs incorporated into this analysis.

Clavicular Fractures

Fractures of the clavicle are among the most common fractures, constituting an estimated 35 to
66% of shoulder fractures. (Postacchini 02; Nordqvist 94; Robinson 98; Herscovici 95; Neer 60; Neviaser 87; Boehme 91) They
occur particularly in children and young adults, although the elderly are not immune, and are
typically related to falls on point of shoulder or an outstretched arm, or sports and accidents. i
97; Der Tavitian 02) Most fractures involve the middle third of the clavicle. (Eiff 97; Postacchini 02; Nordquist 94;
Allman 67; Stanley 88; Sankarankutty 75; Zlowodzki 05) “Floating shoulder” is a term used to describe ipsilateral
fractures of the clavicular shaft and the scapular neck. (peFranco 06; Ganz 75; Goss 93; Hardegger 84; van Noort
01; Labler 04; Ada 91; Ramos 97; Egol 01; Herscovici 92; Owens 06) X-ray is used for diagnosis, although CTis

sometimes needed to diagnose clinically suspected fractures of the proximal 1/3 of the clavicle.
(Eiff 97)

Clavicular fractures are managed non-operatively (sling and figure-of-8) (Grassi 01; Lenza 09a; Zenni
81) as well as surgically with various techniques and procedures including open reduction
internal fixation with plates, (Shen 99; Lee 08; Pai 09; Kloen 09; Lenza 09b) pins, (Lee 07, 08; Chu 02; Grassi 01;
Lenza 09b; Boehme 91) wires, and nails. (Lenza 09b; Lee 08; Zlowodzki 05; Potter 07; Chu 02) Increased risks for
nonunions include increasing age, female gender, comminution, and displacement. (Robinson 04)
Low-intensity pulsed ultrasound has also been used to attempt to accelerate healing of these

fractures. (Duarte 83; Dyson 83; Heckman 94; Kristiansen 97; Mayr 00; Rue 04; Schortinghuis 05; EI-Mowafi 05; Tsumaki 04; Ricardo 06;
Handolin 05a,b; Emami 99; Leung 04)

1. Recommendation: Non-operative Treatment for Clavicular Fractures
Non-operative treatment is recommended for clavicular fractures.

Indications — Clavicular fractures particularly in younger patients and those with 2-part
fractures that are non-displaced.

Dose/Frequency/Duration There is quality evidence some closed displaced midclavicular
fractures may be successfully treated with a sling. (Judd 09) Either sling or Figure-of-8 braces
may be used with evidence suggesting a simple sling is superior to figure-of eight bracing for
midclavicular fractures. (Andersen 87). Non-displaced fractures can be treated with either and
there is not a consensus on preferred treatment as the figure-of-8 allows distal extremity
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movement. (Stanley 88; Andersen 87; McCandless 79; Eiff 97; Khan 09) Slings and braces are used until
tenderness and crepitance is resolved. (Eiff 97)

Strength of Evidence — Recommended, Evidence (C)

2. Recommendation: Surgical Treatment for Clavicular Fractures
Surgical intervention is moderately recommended for select patients with clavicular
fractures.

Indications — Surgical indications are largely based on numerous factors that are assessed
and evaluated in aggregate by the orthopedic surgeon, including surgeon’s preferences and
experiences, open fractures, multiple-part fractures, degree of displacement, associated
vascular injuries, polytrauma, increasing age, bone quality, hand dominance, medical
comorbidities, bilateral fractures, neurological loss after penetrating injuries, unacceptable
alignment, and failure of non-operative treatment. (Smekal 09; Judd 09; Canadian 07; Altamimi 08)
Fractures of the lateral end of the clavicle are recommended for surgical treatment.

Strength of Evidence — Moderately Recommended, Evidence (B)

3. Recommendation: Low-intensity Pulsed Ultrasound for Treatment of Type | Clavicular
Fractures
Low-intensity pulsed ultrasound is moderately not recommended for treatment of
Type | (mid-shaft) clavicular fractures.

Strength of Evidence — Moderately Not Recommended, Evidence (B)

4. Recommendation: Low-intensity Pulsed Ultrasound for Treatment for Other Clavicular
Fractures
There is no recommendation for or against the post-operative use of low-intensity
pulsed ultrasound for treatment of all other (non-Type 1) clavicle fractures or non-
unions.

Strength of Evidence — No Recommendation, Insufficient Evidence (1)

Rationale for Recommendations

There is one trial comparing non-operative treatments and evidence in evaluating different
outcome or complication factors is not uniformly in favor of one treatment approach. Thus, either
a simple sling or a figure-of-8 brace is recommended. (andersen 87) The majority of clavicular
fractures are believed not to require surgery. (khan 09; kim 08; Jeray 07; Denard 05; Zlowodzki 05; Craig 90; Graves 05;
Eiff 97; Miller 92; Quigley 50; Smekal 09; Preston 09) However, a sizeable minority of these fractures may be
better treated with surgery which is often recommended for all open fractures, and for many
patients with neurovascular compromise, (sarbier 97; Chen 00, 02; Connolly 89; Howard 65; Fuiita 01; Miller 69; Kay 86; Bateman 68)
multiple trauma, displaced fractures, (Smekal 09) floating shoulders, Type |l distal fractures and
proximal fractures associated with sternoclavicular dislocations, coracoclavicular ligament
disruption, (chen02) malunions, and painful non-unions. (Jeray 07; Graves 05; Chen 02; Jones 00; Eiff 97)
Treatment for simple displaced fractures is controversial. (Judd 09; Khan 09)

Fractures of the lateral end of the clavicle have a high rate of non-union (see Table 9. Calculated
Probability of a Nonunion at 24 Weeks After a Lateral-End Clavicular Fracture. Based on Age and
Displacement in a Series of 263 Patients*). Type Il fractures of the distal third of the clavicle (Neer
68) (coracoclavicular ligaments remain attached to distal fragment and proximal fragment
displaced superiorly) are recommended for referral to an orthopedist for consideration of
operative treatment due to high rates of non-union. (Anderson Clin Sports Med 03; Eiff 97; Heppenstall 75;
Edwards 92; Eskola 87; Post 89; Katznelson 76; Hessman 96; Herscovici 95; Poigenfurst 92; Zenni 81) Fractures of the
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proximal 1/3 of the clavicle with either significant displacement or sternoclavicular dislocation
are recommended for referral to an orthopedist. (Eiff 97) Surgical fixation of mid-shaft fractures

most commonly involves intramedullary fixation (Grassi 01; Neviaser 75) and plate fixation. (Graves 05;
Hill 97; Kabak 04; Kloen 09; Bradbury 96; Jupiter 87)

There are a few moderate-quality trials comparing operative treatment with non-operative
treatment for mid-shaft fractures. The available evidence shows higher rates of union in those
receiving surgery; however, the overall numbers of complications are not improved with surgery.
While the quality evidence in favor of lower non-union and malunion rates moderately supports
surgical approaches, the total numbers of complications is higher in the operative than non-

operative group. Thus, careful consideration must be used with either approach. (Smekal 09; Judd
09; Canadian 07; Altamimi 08)

An analysis of 2,144 midshaft clavicle fractures found non-unions in 5.9% of non-operatively
managed, 5% of plated, and 6% of intramedullary pinned clavicles. Infections occurred in 5.4 %
of patients receiving surgery. Fixation failures occurred in 3.1% of the plated and 4.1% of the
pinned groups. (Zlowodzki 05) However, these data are not randomized.

Table 9. Calculated Probability of a Nonunion at 24 Weeks After a Lateral-End Clavicular
Fracture. Based on Age and Displacement in a Series of 263 Patients*

Age (year) Not Displaced
Displaced
20 1% 16%
30 3% 21%
40 5% 27%
50 6% 37%
60 10% 44%
70 17% 52%

*Adapted from Khan LA, Bradnock TJ, Scott C, and Robinson CM. Fractures of the clavicle. J Bone Joint Surg Am. 2009;
91(2):447-60. Data from Robinson CM, Dobson RJ. Anterior instability of the shoulder after trauma. J Bone Joint Surg Br. 2004;
86(4):469-79.

Mid-shaft fractures are fixed with either intramedullary screws/pins or plates with screws; however, there
are few quality trials comparing the different options. Thus, the overall evidence is not definitive. There
are many studies of biomechanical responses to assess risks of fracture, (Kemper 09) as well as failure of
surgical fixation. (Celestre 08; Proubasta 02; Robertson 09) One set of values is listed in Table 10 below.
Importantly, these failure rates might be more important for patients with higher physical activities.

Table 10. Bending Failure Stiffness Calculated Between 10-30n*

Plate Type Failure Stiffness
Anterior-inferior Contourable Dual Reconstruction Compression Plate 4.3£1.2 N/mm
Anterior-inferior Locking Contourable Dual Reconstruction Compression Plate 3.1+£2.0 N/mm
Superior Contourable Dual Reconstruction Compression Plate 7.5124.6 N/mm
Superior Locking Contourable Dual Reconstruction Compression Plate 7.54£3.7 N/mm

*Data from Robertson C, Celestre P, Mahar A, Schwartz A. Reconstruction plates for stabilization of mid-shaft clavicle fractures:
differences between nonlocked and locked plates in two different positions. J Shoulder Elbow Surg. 2009; 18(2):204-9.

One high-quality RCT of Type | clavicle (diaphyseal) fractures has found no evidence of efficacy
of ultrasound to accelerate healing, (Lubbert 08) thus this intervention is not recommended for
those fractures. However, favorable results reported for healing disparate nonunion fracture
types in uncontrolled studies (Nolte 01) and some evidence for other fractures (Busse 09) does
suggest that there may be some role for low-intensity pulsed ultrasound for select clavicle
fractures that has not yet been defined but, if successful, may involve more severe fracture
types, risks for non-unions, or post-operative settings with risks of non-union.
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Evidence for Clavicular Fractures
There is 1 high- and 9 moderate-quality RCTs or comparative clinical trials incorporated into this
analysis. There are 2 low-quality studies in Appendix 2.

Early Mobilization, Exercise, Education, Therapy and Rehabilitation

Supervised physical or occupational therapy is thought to be rarely required for clavicular
fractures. (khan 09) Exceptions may include complicated fractures or fractures in the elderly or in
those with comorbidities.

1. Recommendation: Early Mobilization for Clavicular Fractures
There is no recommendation for or against early mobilization for clavicular fractures.

Strength of Evidence — No Recommendation, Insufficient Evidence (1)

2. Recommendation: Education and Exercises for Clavicular Fractures
Education and exercise are recommended for select patients with clavicular fractures.

Indications — Select patients with clavicular fractures, particularly the elderly or those with
comorbidities or complicated fractures including other injuries.

Dose/Frequency — Education may include adaptive techniques and use of adaptive
equipment (as indicated) to facilitate continued participation in daily activities despite
limitations of shoulder.

Strength of Evidence — Recommended, Insufficient Evidence (l)

Rationale for Recommendations

There are no quality trials evaluating early mobilization, exercise, education, therapy, and/or
rehabilitation of patients with clavicular fractures. The prognosis for these fractures is generally
good and supervised physical or occupational therapy is believed to be rarely required. (Khan 09)
Select modalities such as electrotherapy and hydrotherapy have been not recommended.
(Hodgson 06) Education and formal exercise are thought to be potentially helpful particularly for
debilitated patients, the elderly, or those with comorbidities and/or complicated fractures.

Scapular Fractures

Fractures of the scapula occur infrequently and constitute less than 5% of shoulder fractures.
(Imatani 75; Rowe 63; Thompson 85; Ideberg 95) However, nearly all scapular fracture patients have other
injuries, such as thoracic and/or head injuries, (Guttentag 88; Ada 91; Ideberg 95; McGahan 80; Pasapula 04; van Noort
06; Armstrong 84; Goss 92; McGinnis 89; Thompson 85; Guttentag 88) thus careful evaluation and management in an
emergency department is recommended. There are no quality trials evaluating scapula fracture
treatment; many scapular fractures can be managed non-operatively. (Cole 02; Goss 96; Guttentag 88)
Some fractures are managed surgically, particularly when they involve the displaced glenoid or
scapular neck fractures, lateral margin of the acromial process, or displaced coracoids fractures,

severely displaced scapular body fractures. (wong-Pack 80; Zilberman 82; Cole 02; Lantry 08; Lapner 08; Benchetrit 79;
Heyse-Moore 82; Izadpanah 75; Kinzi 82; Li 06; Esenkaya 03; Adam 02; Oh 02; Schandelmaier 02; Ada 91; Vecsei 90; Ecke 87; Kavanagh 93;
Zlowodzki 06; Bauer 95; Leung 93; Goss 96)

Lacerations
See Hand, Wrist, and Forearm Complaints.

Work Hardening, Work Conditioning
See Chronic Pain Guidelines.
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Interdisciplinary Pain Rehabilitation Programs
See Chronic Pain Guidelines.

Adhesive Capsulitis (“Frozen Shoulder” and “Painful Stiff Shoulder”)

Adhesive capsulitis is also known as frozen shoulder, painful stiff shoulder, periarthrosis, or
periarthritis. (Dacre 89; Duplay 1872; Codman 84; Neviaser 45; Itoi 04) However, no commonly used term
adequately describes the condition as the shoulder is neither frozen, nor are there always
adhesions and inflammation, (Lundberg 69; Wiley 91) Nor is it necessarily painful. Reported findings
include histologic evidence of chronic inflammation, perivascular infiltration, fibrosis of the
subsynovial layer, and sometimes associated subacromial bursitis. (Lundberg 69; Bunker 95; Wiley 91)
Parallels with complex regional pain syndrome have been noted. (Miiller 00; Noél 00) For lack of a
better term, the term “adhesive capsulitis” will be used in this guideline.

The lifetime cumulative of adhesive capsulitis incidence has been estimated at 2 to 5%. (Lundberg
69; Carette 00) Most cases begin gradually, although some occur after discrete events such as
trauma. (Rizk 82; Ogilvie-Harris 95; Bulgen 84) ldiopathic adhesive capsulitis most commonly affects
females between age 45 and 65 (80% of cases). There is a 15-20% chance of having bilateral
(not concurrent) adhesive capsulitis. There are three clinical phases — inflammatory (pain), stiff
(pain and limited motion), and thawing (resolution). The majority of patients resolve with
resolution of pain and recovery of close to normal motion. (Griggs 00) It has been described as a

self-limited disease lasting up to 2 to 3 years (Rizk 82; Grubbs 93; Lundberg 69; Andersen 98; Loew 05; Quraishi
07; Griggs 00; Codman 84; Binder 84; Grey 78; Reeves 75; Hannafin 00; Miller 96; Rowe 88; Siegel 99; Diercks 04; Shaffer 92)

with 10 to 20% of patients having long-term debility; (Ogilvie-Harris 95; Noel 00; Shaffer 92; Binder 84; Grey
78; Reeves 75; Murnaghan 90) others have described it as a chronic disorder associated with
prolonged disability. (vecchio 95; Simmonds 49; Hazleman 72; Croft 96; Reeves 75; Waldburger 92; Binder 84; Murnaghan 88)

Adhesive capsulitis continues to be a poorly understood entity that might be spontaneous and
idiopathic, primary, (Hannafin 00; Waldburger 92; Bulgen 84; Murnaghan 90; Fleming 75; Lundberg 69; Noel 00) &S well as
caused by, or secondary to injuries, (Bulgen 84) prolonged immobilization, rotator cuff
tendinopathies, (Andersen 98; Mulcahy 94; Hamer 76) SUrgery, and predisposing medical conditions.
(Murnaghan 90; Fleming 75; Reeves 75; Codman 34) Any factor that results in reduced ROM is thought to be a

risk for adhesive capsulitis. There is no quality evidence that work activities are a direct cause.
(Bulgen 84)

Diseases associated with adhesive capsulitis include diabetes mellitus, (Massoud 02; Hamdan 03; Kivimaki
07; Bridgman 72; Pal 86; Ogilvie-Harris 97; Wohlgethan 87; Fisher 86; Dacre 89; Quraishi 07; Coventry 53) Crystal arthropathies,
rheumatoid arthritis, ankylosing spondylitis, (Buigen 76) other rheumatological diseases, (Ross 83)
paresis and hemiplegia, (Hakuno 84) hypothyroidism, (Massoud 02; Bowman 88; Ogilvie-Harris 97; Dacre 89) and
thyrotoxicosis. (Dacre 89) Immunological abnormalities have also been reported. (Buigen 78)
However, the most commonly used classification systems have generally excluded arthroses
and crystal arthropathies. (zuckerman 94) While studies of risk and prognostic factors are notably
quite weak, poorer prognostic factors include diabetes, (Esch 94; Janda 93; Pollock 94; Wiley 91) prior
episodes of shoulder pain, duration of more than 1 month at presentation, passive elevation less
than 101°, concomitant neck pain, severe daytime pain, and psychosocial stress. (Lorenz 52;
Oesterreicher 64) The quality of the overall evidence base for treatment of adhesive capsulitis is
weak. (Green 98, 05; Baslund 90; van der Heijden 97, 99)
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Diagnostic Criteria

Criteria that have been used vary; therefore, there are no consensus diagnostic criteria. (Carette
00) Criteria used include gradual onset of global limitation of active and passive motion and
normal radiographs other than osteopenia, which might or might not be present. (Zuckerman 94)

Special Studies And Diagnostic And Treatment Considerations

Adhesive capsulitis diagnosis is primarily clinical based on the history and physical examination.
Additional tests are often performed largely to exclude other treatable conditions. X-ray is
recommended and may be needed of both shoulders, particularly if there was a bilateral injury
or need for comparison with the unaffected shoulder. Other studies are often helpful, including
MRI, especially for evaluation of potential rotator cuff tendinopathies or SLAP tears.

X-Rays
Recommendation: X-ray to Diagnose Adhesive Capsulitis
X-ray is recommended to diagnose adhesive capsulitis.

Strength of Evidence — Recommended, Insufficient Evidence (l)

Rationale for Recommendation

X-ray is the main initial diagnostic test, particularly to help identify the presence and extent of
any additional treatable conditions that might be contributing to adhesive capsulitis. MRIs and
MRAs are generally not required, although they may be reasonable for select cases of rotator
cuff tendinopathies, SLAP tears, or other treatable contributing conditions.

Work Activities

Patients with adhesive capsulitis should be encouraged to perform work activities to the extent
possible, as these activities may be therapeutic. However, some limitations are often needed,
especially for more physically demanding work activities. Such limitations are gradually reduced
as recovery progresses and may include limitations in heavy lifting and overhead activities. If
surgery is performed, there is a similar need for workplace limitations that are gradually
reduced.

Initial Care

Initial care of adhesive capsulitis involves identification and treatment of potential confounding
conditions (e.g., diabetes, other medical disorders, rotator cuff tendinopathies, etc.). Non-
operative treatment has been traditionally recommended. (Loew 05; van Royen 96; Omari 01; Ogilvie-Harris
95; Noel 00; Saccomanni 09; Fareed 89; Gam 98) Educating the patient regarding the generally good long-
term prognosis and need to persist in performing progressive exercises is recommended. For
patients with significant pain, over-the-counter analgesics and self-applications of heat and ice
are recommended. (Lee 74; Waldburger 92; Hamer 76; Leung 08; Hamer 76) Slings and immobilizers are not
recommended.

1. Recommendation: Over-the-counter Analgesics and Self-applications of Heat and Ice for
Treatment of Adhesive Capsulitis
Over-the-counter analgesics and self-applications of heat and ice are recommended
for treatment of significant pain from adhesive capsulitis.

Strength of Evidence — Recommended, Insufficient Evidence (l)

2. Recommendation: Slings and Braces for Treatment of Adhesive Capsulitis
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Slings and braces are not recommended for treatment of adhesive capsulitis.
Strength of Evidence — Not Recommended, Insufficient Evidence ()

Rationale for Recommendations

There are no quality trials evaluating analgesics, ice, heat, or slings and braces for management
of adhesive capsulitis. However, analgesics and OTC NSAIDs are likely helpful and there is
some quality evidence for the use of prescription NSAIDs. One moderate-quality trial included
heating pad treatments as a physical therapy treatment, but also included other treatments,
(Leung 08) precluding an evaluation of efficacy of heating pads alone as self-treatment. One
moderate-quality trial that included cryotherapy in one treatment arm did not find benefits
compared with other treatments. (Buigen 84) Self-applications of heat and ice may be helpful for
self-management of symptoms. These are not invasive, have low adverse effects, are not
costly, and are believed to be helpful for treating symptoms; thus, they are recommended.
Slings and braces are not recommended as they promote debility

Evidence for Initial Care for Adhesive Capsulitis
There are 2 moderate-quality RCTs incorporated into this analysis. There are 3 low-quality
RCTs in Appendix 2.

Follow-Up Visits

Patients with adhesive capsulitis often require many follow-up appointments, particularly if they
are undergoing active treatments, need assistance with advancing a course of exercises, and/or
require significant work limitations that need frequent adjustments. Frequencies of appointments
may also be greater when more workplace limitations are required and job demands are
greater. In the few patients who undergo surgical procedures, post-operative rehabilitation can
be considerable, particularly in older patients with other associated injuries such as rotator cuff
injuries. In those cases, the patient may require therapy on a prolonged basis in order to recover
as much function as possible.

Medications
Over-the-counter medications may help manage pain associated with adhesive capsulitis.
These medications especially include acetaminophen and NSAIDs, (Patel 00; Loew 05; Rizk 82; Saeidian
07) with NSAIDs showing greater efficacy in treatment of other MSDs, but acetaminophen having
a generally greater safety profile. Select patients may require the judicious use of opioids for
pain management. Other medications that have been used to treat adhesive capsulitis include
glucosamine, chondroitin, methylsulfonylmethane, and topical agents such as capsaicin. Oral
glucocorticosteroids have also been utilized for treatment of adhesive capsulitis. (Buchbinder 06;
Blockey 54; Widiastuti-Samekto 04; Saeidian 07)
1. Recommendation: NSAIDs and Acetaminophen for Pain Management of Adhesive Capsulitis
NSAIDs and acetaminophen are recommended for pain management of adhesive
capsulitis.

Strength of Evidence — Recommended, Insufficient Evidence (l)
2. Recommendation: Opioids for Pain Management for Select Patients with Adhesive Capsulitis
Judicious use of opioids is recommended for pain management for select patients

with severe adhesive capsulitis.
Indications - Patients with acute pain should meet all of the following:
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1) Severe injury with a clear rationale for use (objective functional limitations due to pain

resulting from the medical problem.xxii

2) Other more efficacious treatments should have been instituted,*iil and either:

2a) failed and/or

2b) have reasonable expectations of the immediate need for an opioid to obtain sleep the

evening after the injury.

3) Where available, prescription databases (usually referred to as Prescription Drug
Monitoring Program (PDMP)) should be checked and not show evidence for conflicting
opioid prescriptions from other providers or evidence of misreporting.xxiv

4) Non-opioid prescriptions (e.g., NSAIDs, acetaminophen) absent contraindication(s) should
nearly always be the primary treatment and accompany an opioid prescription.

5) Low-dose opioids may be needed in the elderly who have greater susceptibility to the
adverse risks of opioids. Those of lower body weight may also require lower opioid doses.

6) Dispensing quantities should be only what is needed to treat the pain. Short-acting opioids
are recommended for treatment of acute pain. Long-acting opioids are not recommended.

7) Due to greater than 10-fold elevated risks of adverse effects and death, considerable caution
is warranted among those using other sedating medications and substances including: i)
benzodiazepines, ii) anti-histamines (Hi-blockers), and/or iii) illicit substances.(105 109,167,
168) Patients should not receive opioids if they use illicit substances unless there is objective
evidence of significant trauma or moderate to severe injuries. Considerable caution is also
warranted among those who are unemployed as the reported risks of death are also greater
than 10-fold.(109.167) Dye to elevated risk of death and adverse effects, caution is also
warranted when considering prescribing an opioid for patients with any of the following
characteristics: depression, anxiety, personality disorder, untreated sleep disorders,
substance abuse history, current alcohol use or current tobacco use, attention deficit
hyperactivity disorder (ADHD), post-traumatic stress disorder (PTSD), suicidal risk, impulse
control problems, thought disorders, psychotropic medication use, chronic obstructive
pulmonary disease (COPD), asthma, or recurrent pneumonia.(78 102,104,108, 109, 169-186)
Considerable caution is also warranted among those with other comorbidities such as
chronic hepatitis and/or cirrhosis,(187) as well as coronary artery disease, dysrhythmias,
cerebrovascular disease, orthostatic hypotension, asthma, recurrent pneumonia,
thermoregulatory problems, advanced age (especially with mentation issues, fall risk,
debility), osteopenia, osteoporosis, water retention, renal failure, severe obesity,
testosterone deficiency, erectile dysfunction, abdominal pain, gastroparesis, constipation,
prostatic hypertrophy, oligomenorrhea, pregnancy, human immunodeficiency virus (HIV),
ineffective birth control, herpes, allodynia, dementia, cognitive dysfunction and impairment,
gait problems, tremor, concentration problems, insomnia, coordination problems, and slow
reaction time. There are considerable drug-drug interactions that have been reported (see
Opioids Guideline, Appendices 2-3).

Frequency/Duration - Generally, opioids should be prescribed at night or while not
working.(82) Lowest effective, short-acting opioid doses are preferable as they tend to have
the better safety profiles, less risk of escalation,(188) less risk of lost time from work,(112) and

xiiQther indications beyond the scope of this guideline include acute myocardial infarction or agitation interfering with acute trauma
management.

xiiiTreatments to have tried generally include NSAIDs and acetaminophen. For LBP patients, additional considerations include
muscle relaxants, progressive aerobic exercise, and directional exercise.

xivExceptions such as acute, severe trauma should be documented.
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faster return to work.(189) Short-acting opioids are recommended for treatment of acute pain
and long-acting opioids are not recommended. Recommend opioid use as required by pain,
rather than in regularly scheduled dosing.

If parenteral administration is required, ketorolac has demonstrated superior efficacy
compared with opioids for acute severe pain,(190.191) although ketorolac’s risk profile may
limit use for some patients. Parenteral opioid administration outside of obvious acute
trauma or surgical emergency conditions is almost never required, and requests for such
treatment are clinically viewed as red flags for potential substance abuse.

Indications for Discontinuation - Resolution of pain, sufficient improvement in pain,
intolerance or adverse effects, non-compliance, surreptitious medication use, consumption
of medications or substances advised to not take concomitantly (e.g., sedating medications,
alcohol, benzodiazepines), or use beyond 2 weeks.

Harms - Adverse effects are many (see section below on “Opioids Benefits and Harms”).

Benefits - Improved short-term pain control.

Indications - Patients should meet all of the following:

1) Reduced function is attributable to the pain. Pain or pain scales alone are insufficient

r‘easons.(l' 118,120, 167,208-217)

2) A severe disorder warranting potential opioid treatment is present [e.g., advanced

degenerative joint disease (DJD)].(1)

3) Other more efficacious treatments have been documented to have failed.(¥) Other approaches

that should have been first utilized include physical restorative approaches, behavioral

interventions, self-applied modalities, non-opioid medications (including NSAIDs,
acetaminophen, topical agents, norepinephrine adrenergic reuptake blocking antidepressants or
dual reuptake inhibitors; also antiepileptic medications particularly for neuropathic pain) and
functional restoration. For D]D, this includes NSAIDs, weight loss, aerobic and strengthening
exercises.

4) An ongoing active exercise program is prescribed and complied with.

5) Non-opioid prescriptions (e.g., NSAIDs, acetaminophen) absent a contraindication should
nearly always be the primary pa