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INTRODUCTION — Shoulder pain is a common complaint in the primary care setting. Prevalence studies
indicate that 16 to 34 percent of the general population suffers from shoulder pain [1.2]. Patients with rotator cuff
pathology comprise a sizeable portion of this subpopulation. A thorough understanding of the anatomy and
pathophysiology of the shoulder will help the clinician evaluate these patients.

The clinical pathophysiology, diagnosis, and management of rotator cuff tendinopathy will be reviewed here. The
general evaluation of the patient with shoulder pain, the shoulder examination, other specific shoulder problems,
and general treatments for tendinopathy are discussed separately. (See "Evaluation of the patient with shoulder
complaints” and "Physical examination of the shoulder” and "Oweniew of the management of overuse (chronic)
tendinopathy" and "Presentation and diagnosis of rotator cuff tears" and "Rehabilitation principles and practice
in shoulder impingement syndromes".)

TERMINOLOGY — Knowledge of the pathogenesis of tendon overuse disorders remains incomplete.
Histopathological, biochemical, and molecular studies reveal a degenerative process with little evidence of
inflammation, although inflammation may play a role initially. The pathophysiology of chronic tendon disorders is
discussed separately. (See "Owveniew of overuse (chronic) tendinopathy".)

The term "tendinitis" came into common parlance to describe chronic painful tendon injuries before the
underlying pathology was better understood. The terms "tendinosis" or "tendinopathy" may better describe
chronic tendon disorders. Despite support for the term "tendinopathy" among experts, the term "tendinitis" is
deeply ingrained in clinical practice and the historical literature. In this review, we use the term "tendinopathy" to
refer to symptomatic primary rotator cuff tendon disorders.

EPIDEMIOLOGY AND RISK FACTORS — The incidence of shoulder complaints is approximately 11.2 cases

per 1000 patients per year [3]. Shoulder pain occurs more often in the elderly [1,4]. In working populations, the
incidence of shoulder-related symptoms may be as high as 14 to 18 percent [2]. (See "Evaluation of the patient
with shoulder complaints".)

Rotator cuff disorders are a significant source of morbidity among manual laborers and those whose work
involves a great deal of repetitive motion [2,.5-7]. In the general population as well, rotator cuff disease is the
most common cause of shoulder pain [2-5.8.9]. Any of the rotator cuff tendons may be involved, but the
supraspinatus tendon is most frequently injured.

Risk factors — Repetitive overhead activity, whether in sport or work, is a major risk factor for rotator cuff
tendinopathy [3]. Other risk factors include anatomic variants that predispose to rotator cuff impingement,
scapular instability or dyskinesis, and older age [10-12]. In the working population, problems in one shoulder
can place the contralateral shoulder at risk [2]. Increased body-mass index may also be a risk factor for rotator
cuff tendinopathy [13]. (See "Shoulder impingement syndrome”.)

Athletes who perform overhead activity, such as swimming, tennis, throwing, golf, weightlifting, wolleyball, and
gymnastics, are at risk. Weakness or fatigue of the rotator cuff muscles or secondary supporting muscles is
common and can lead to poor mechanics and dysfunction of the shoulder. Instability or hypermobility of the
glenohumeral joint unrelated to muscle weakness also predisposes to rotator cuff injury [5.14].
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RELEVANT ANATOMY — The clinical anatomy of the shoulder is discussed in detail elsewhere (figure 1A-C).
(See "Evaluation of the patient with shoulder complaints"”, section on 'Anatomy and biomechanics'.)

BASIC BIOMECHANICS — Clinically relevant shoulder motions involving the glenohumeral and scapulothoracic
joints are more complex than previously appreciated [5]. Nevertheless, the function of the rotator cuff is relatively
easy to understand and provides the basis for clinical testing.

Rotator cuff tears most often involve damage to the supraspinatus tendon. The supraspinatus muscle assists in
abduction and external rotation of the shoulder. Researchers hawe tried to identify accurate clinical methods of
assessing supraspinatus function [5]. According to one approach, the function of the supraspinatus can be
tested in relative isolation with the arm abducted in the scapular plane (approximately 30 degrees of forward
flexion) and the shoulder in full internal rotation (the so-called "empty can" position) [15]. Despite these efforts, it
appears that supraspinatus function cannot be tested in isolation because of the inextricable role of other
shoulder muscles in abduction and external rotation [16.17].

The infraspinatus muscle assists in external rotation and abduction of the shoulder. It is assisted in these
motions by the deltoid, teres minor, and supraspinatus. Although some researchers advocate specific
assessment techniques, attempts at isolating infraspinatus function for clinical testing have proved difficult
[3.18]. The infraspinatus is commonly tested by having the patient isometrically resist external rotation with the
arm at the side and the elbow flexed at 90 degrees in a neutral rotation. This method is thought to limit the
assistance of the deltoid and supraspinatus.

The teres minor muscle also assists in extemal rotation and abduction of the shoulder. EMG studies indicate
that the teres minor is especially active in external rotation when the arm is abducted to 90 degrees [18].
Biomechanical studies suggest that the teres minor contributes up to 45 percent of the power of external
rotation. With hypertrophy the teres minor can exhibit sufficient strength to compensate for tears in the
infraspinatus that might otherwise manifest during testing of external rotation against resistance [4].

The subscapularis muscle's primary function is to interally rotate the shoulder, but it also assists in abduction
and adduction. EMG studies show that the pectoralis major, latissimus dorsi, and teres major assist in internal
rotation and may confound clinical testing of the subscapularis [5.6]. The subscapularis tendon helps to
stabilize the long head biceps tendon and tears of the subscapularis can be associated with biceps tendon
injuries. (See "Biceps tendinopathy and tendon rupture".)

In addition to its motor functions, the rotator cuff compresses the humoral head in the glenoid fossa, thereby
stabilizing the glenohumeral joint. By means of this compression, the rotator cuff counterbalances the elevating
forces of the deltoid, as well as the forces of other muscles acting on the humerus [19,20]. Weakness of the
rotator cuff can lead to superior subluxation of the humeral head when the shoulder is abducted beyond 90
degrees, predisposing to impingement syndromes.

PATHOPHYSIOLOGY AND MECHANISM OF INJURY — The pathophysiology and the mechanism of injury for
rotator cuff tendinopathy remain unclear, but researchers propose two theories: one emphasizes biomechanical
factors and the other vascular factors [5.10.15,16.21]. Most likely, elements of both explanations play a role. An
alternative approach to describing the mechanism of injury involves intrinsic factors, directly related to the
tendon, and extrinsic factors, related to surrounding structures.

e Intrinsic mechanism — This mechanism emphasizes injury within the tendon from tendon overload,
degeneration, or other insult [5,10,15,16]. A compromised microvascular system compounds the problem
by creating a "critical zone" of avascularity at the site of injury. This proposed mechanism involving
interplay between tendon injury and microvascular compromise remains controwersial.

Tensile overload during eccentric contraction (ie, muscle contracts while lengthening) with overhead
activity is implicated in this mechanism. This is particularly true for the overhead athlete. As an example,
when a pitcher's throwing arm decelerates after release of the ball, the lengthening posterior rotator cuff
muscles contract to slow the arm. This eccentric contraction places a large tensile load on the posterior
rotator cuff.
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Age and comorbidity can play a role in this mechanism. Aging tendons dewvelop microtears, calcification,
and fibrovascular proliferation. Comorbidities (eg, diabetes mellitus, rheumatoid arthritis, Marfan's or
Ehlers-Danlos syndromes) can contribute to tendon pathology. (See "Musculoskeletal complications in
diabetes mellitus".)

e Extrinsic mechanism — This mechanism emphasizes the role of compressive forces exerted by
surrounding structures in causing rotator cuff injury [5,10,15]. Various structures may impinge the rotator
cuff, including: the acromion, the coracoacromial ligaments, the coracoid process, and the
acromioclavicular joint with osteoarthritic changes on its undersurface (figure 1A-C). Glenohumeral
instability can also lead to secondary compressive forces. The mechanics of such impingement is
discussed elsewhere. (See 'Basic biomechanics' above and "Shoulder impingement syndrome".)

DIFFERENTIAL DIAGNOSIS — Rotator cuff tendinopathy may be a manifestation of shoulder impingement, but
must be distinguished from other causes of shoulder pain (table 1 and table 2). A detailed discussion of the
differential diagnosis and clinical assessment of shoulder pain is found elsewhere. (See "Shoulder impingement
syndrome" and "Evaluation of the patient with shoulder complaints".)

In particular, it is important to distinguish rotator cuff tendinopathy from cenical radiculopathy, acromioclavicular
osteoarthritis, subacromial bursitis, bicipital tendinopathy, rotator cuff tear, glenoid labrum tear, and adhesive
capsulitis [10].

CLINICAL PRESENTATION AND EXAMINATION

Clinical presentation — Patients with rotator cuff tendinopathy complain of shoulder pain with overhead
activity. Painful daily activities may include putting on a shirt or brushing hair. Patients may localize the pain to
the lateral deltoid and often describe pain at night, especially when lying on the affected shoulder. The history
often reveals risk factors. (See 'Epidemiology and risk factors' abowe.)

Owerhead athletes often complain of pain while performing their sport (eg, pitching, freestyle swimming),
weakness, or a decline in performance. Reduced performance generally manifests as diminished speed,
accuracy, or endurance.

Physical examination — Performance of the shoulder examination is discussed in detail separately (see
"Physical examination of the shoulder"). The portions of this examination of particular relevance to rotator cuff
pathology are discussed briefly below.

Ovwerall, examination techniques for rotator cuff pathology are moderately sensitive, but one small trial found that
a battery of carefully performed physical examination tests for rotator cuff tendinopathy failed to diagnose a
number of pathologic conditions identified readily by ultrasound [22]. (See 'Musculoskeletal ultrasound' below.)

Notable examination findings consistent with rotator cuff tendinopathy are described below:

e Inspection — With long-standing rotator cuff tendinopathy, atrophy of supraspinatus and infraspinatus
muscles may be present. A sunken appearance is appreciable in the corresponding scapular fossa.

Movement of the scapula of the affected shoulder may demonstrate asymmetric motion compared with the
unaffected side. Scapular motion asymmetries may be subtle and dynamic in athletes. The inherent
strength of many athletes may produce a normal appearing scapular movement with a single abduction.
Repetitive abduction with some resistance to near exhaustion may reveal subtle asymmetries of
scapulothoracic movement. (See "Physical examination of the shoulder", section on 'Scapulothoracic
motion and strength'.)

e Neck examination — Shoulder pain may be referred from the neck. It is important to examine the neck and
perform a screening neurologic examination to rule out cenical spine pathology. (See "Evaluation of the
patient with neck pain and cenical spine disorders".)

e Palpation — Rotator cuff tendinopathy often creates tenderness over the affected musculature
(supraspinatus, infraspinatus) or focal subacromial tendemess at the lateral or posterior-lateral border of
the acromion. Howewer, the location of the rotator cuff deep to the deltoid makes palpation difficult and
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unreliable. (See "Physical examination of the shoulder”, section on 'Palpation’.)

e Range of motion (ROM) — Painful ROM above 90 degrees of abduction, or pain with internal rotation
suggests rotator cuff tendinopathy (picture 1). Painful arc testing demonstrates greater specificity than
sensitivity and is most useful when used in conjunction with the Neer and Hawkins-Kennedy tests. Pain
that occurs between 60 and 120 degrees of active abduction marks a positive arc test. Abduction is
performed with the arm at 30 degrees of horizontal adduction (ie, in the plane of the scapula). With rotator
cuff pathology, passive ROM is usually greater than active ROM. (See "Physical examination of the
shoulder”, section on 'Range of motion'.)

e Strength testing — Supraspinatus strength is evaluated by performing the "empty can" (or Jobe's strength)
test (picture 2). Internal and external rotation strength of the shoulder can be tested with the patient's arms
at their sides and the elbows in 90 degrees of flexion (picture 3). The push-off (or Gerber's lift off) test can
be used to assess internal rotation strength (picture 4). (See "Physical examination of the shoulder",
section on 'Examination for rotator cuff pathology'.)

e Special tests — The Neer and Hawkins-Kennedy tests are commonly used to diagnose impingement
(picture 5 and picture 6). (See "Physical examination of the shoulder", section on 'Special tests for
shoulder impingement'.)

Clinicians may want to perform an acromioclavicular (AC) compression or crossover test. This test may be
positive due to AC joint or rotator cuff pathology, and therefore is most useful for ruling out AC injury when
negative. (See "Acromioclavicular joint injuries", section on 'History and examination'.)

e Lidocaine injection test — A subacromial injection of lidocaine can be used to alleviate pain and to
distinguish between rotator cuff tendinopathy and tear. Examination with adequate analgesia following
injection provides a more accurate assessment of muscle strength. Patients with tendinopathy exhibit
normal strength with pain relief, those with a large tear have persistent weakness.

It is important to distinguish rotator cuff tendinopathy from rotator cuff tear because management is different.
(See "Presentation and diagnosis of rotator cuff tears".)

RADIOGRAPHIC FINDINGS

Plain radiographs — Routine plain radiographs of the shoulder do not reveal signs of rotator cuff tendinopathy
and are generally not indicated in patients suspected of such injuries. Plain films can be helpful to identify co-
existing conditions or predisposing factors, and may be useful in the following clinical situations:

e Assessment when there is no response to conservative therapy and other pathology is suspected (eg, AC
joint arthritis, glenohumeral joint arthritis, tendon calcification)

e Recurrent rotator cuff tendinopathy
e Anatomical evaluation prior to subacromial or glenohumeral joint injection (not essential prior to injection)

Musculoskeletal ultrasound — Many clinicians consider musculoskeletal ultrasound (MSK US) to be the gold
standard for the initial evaluation of tendon disorders, including rotator cuff disease [23.24]. MSK US enables the
trained clinician to evaluate tendons while they are in motion and to compare them with the contralateral
shoulder at the bedside. Clinicians can then correlate MSK US and physical examination findings. Other
advantages include ease of use, absence of radiation exposure, and relative low cost [23].

Multiple studies demonstrate ultrasound's high sensitivity in diagnosing rotator cuff disease, particularly
complete tendon tears [24-29]. Changes noted on ultrasound diagnostic for rotator cuff pathology include:
tendon hypoechogenicity or thickening with or without internal hypo or hyperechoic foci [22,30].

MSK US has limitations. Occasionally it is difficult to visualize the entire rotator cuff, which can reduce the
sensitivity for identifying partial rotator cuff tears. Sonographically identified neovascularization, seen in other
pathologic tendons, is nondiagnostic within the rotator cuff tendons [31].

Magnetic resonance imaging — Magnetic resonance imaging (MRI) is used to rule out rotator cuff tear when
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conservative therapy fails, to assess for tear suspected on clinical grounds, and to aid in diagnosis when
shoulder pathology is unclear. MRI can also be used when diagnostic confirmation is needed to guide the
patient's return to sport.

MRI findings must be interpreted in clinical context. An observational study of MRI performed in 96
asymptomatic individuals showed rotator cuff tears in 34 percent overall and 54 percent of patients over 60 years
[12]. Rotator cuff degeneration produces a high-intensity signal on MRI [18].

INDICATIONS FOR ORTHOPEDIC REFERRAL — Many options for the medical treatment of rotator cuff
tendinopathy exist. Orthopedic surgical referral is obtained if nonoperative therapy fails to provide relief within six
to nine months or a diagnosis of rotator cuff tear is made (see "Presentation and diagnosis of rotator cuff tears").
Patients with adhesive capsulitis from longstanding rotator cuff disease that is refractory to conservative therapy
need surgical referral.

The appropriate surgical intervention varies according to the patient's age, comorbidities, lewvel of activity, and the
location and type of rotator cuff pathology. Three basic surgical internventions exist: debridement, acromioplasty
(ie, shaving of the acromion's undersurface to relieve impingement) with debridement, and rotator cuff repair [10].

TREATMENT

General approach — Many treatments for rotator cuff tendinopathy exist, but few are supported by strong
scientific evidence. Below is a discussion of the general management of rotator cuff tendinopathy. Our
suggested approach to the management of suspected rotator cuff injury is described below; a general
discussion of treatments for tendinopathy is provided separately. (See 'Approach to management' below and
"Oveniew of the management of overuse (chronic) tendinopathy”.)

Acute treatment

Basic management — Initial therapy for rotator cuff tendinopathy consists of ice, rest, and nonsteroidal
anti-inflammatory medication (NSAID) [5.10]:

e Cryotherapy — Despite a dearth of scientific research to support its use, cryotherapy is generally believed
to decrease acute swelling and inflammation and to provide some analgesia [15]. Ice may be especially
effective when tendinopathy is associated with surrounding inflammation [18].

e Rest — Rest means awiding activities that aggravate symptoms, including all overhead activities.

e NSAIDs — For acute injuries, we give a short course (ie, 7 to 10 days) of scheduled NSAID therapy.
Thereatfter, patients may use an NSAID for occasional analgesia if they find the medication effective.

The use of NSAIDs for tendinopathy remains controversial [15,18]. During the period of acute injury, debate
continues about whether blocking the inflammatory response inhibits healing. In the treatment of chronic
tendinopathy, it is unclear what benefit NSAIDs provide without evidence of an inflammatory process. (See
'Pathophysiology and mechanism of injury' abowe.)

A review of 32 studies addressing the benefit of NSAIDs in tendinopathy identified only nine prospectiwe,
placebo-controlled trials [15]. Of these nine studies, five found some analgesic effect from NSAIDs; none looked
at tendon healing.

Adjunct therapies — No clear evidence exists to support the use of the modalities listed here and we do
not routinely use them in the care of our patients. Adjunct therapies may include:

e Electrical stimulation, phonophoresis, and iontophoresis — Electrical stimulation, phonophoresis, and
iontophoresis are three therapeutic modalities used to aid in pain relief. Phonophoresis uses ultrasound to
enhance the transdermal absorption of topically applied analgesics and antiinflammatory agents.
lontophoresis uses electrical charge for the same purpose.

e Therapeutic ultrasound — Ultrasound theoretically stimulates tendon healing via collagen production,
thereby increasing tensile strength [5]. There is little evidence to support its use [15.32].

e Laser — A metaanalysis of studies of physiotherapy intenventions for shoulder pain showed no benefit from
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laser therapy in the treatment of rotator cuff tendinopathy [32].

Physical therapy — A number of physical therapy techniques are used to rehabilitate patients with rotator cuff
tendinopathy. For many patients, the biomechanical problems that have contributed to their rotator cuff
tendinopathy are identical to the problems found in patients with shoulder impingement syndrome, and thus the
physical therapy program prescribed for each patient group is often fundamentally the same. A detailed
description of such a rehabilitation program is provided separately. (See "Rehabilitation principles and practice
in shoulder impingement syndromes".)

Well-performed clinical trials of physical therapy programs for rotator cuff tendinopathy are scarce; rehabilitation
programs are based on the available evidence and the clinical experience of the treating physician and therapist.
We typically prescribe the exercises described below.

e Range of motion exercises can help to prevent shoulder stiffness and the complications of adhesive
capsulitis. Generally, full range of motion should be achieved prior to strengthening exercises [5].

e Stretching and strengthening of the muscles of the rotator cuff are basic components of physical therapy.
A systematic review of physiotherapy interventions for shoulder pain found that such exercises are
effective for short term recovery and long term function [32]. The combination of mobilization (ie, not
keeping the arm in a sling) and exercise showed greater benefit than exercise alone.

e Rotator cuff rehabilitation that focuses on the restoration of proper muscle activation and appropriate
strength balance among individual muscles of the rotator cuff is important [33,34]. Exercises to strengthen
the scapular stabilizers and better integrate their function with the rotator cuff are emphasized. The
restoration of range of motion, strength, and coordination (ie, kinetic chain restoration) marks completion
of a rehabilitation program.

e Eccentric exercise is the application of a load (ie, muscular contraction) during the lengthening of a
muscle. Seweral studies suggest that eccentric exercise stimulates healing and provides effective
rehabilitation of tendinopathy. Preliminary trials in rotator cuff disease suggest that this approach is
beneficial, but further study is needed [34.35]. Eccentric exercise and other rehabilitation techniques using
heaw loads are discussed separately. (See "Owveniew of the management of overuse (chronic)
tendinopathy", section on 'Eccentric and heaw load exercise'.)

e Aerobic fitness should be maintained by the athlete throughout the rehabilitation process and beyond.

e Once rehabilitation is complete, the need for ongoing exercises to prevent recurrence and maintain fitness
should be emphasized [33]. Many sports place greater demands on the shoulder than activities of daily
living. Rehabilitation and maintenance programs should incorporate exercises that simulate the specific
demands of the athlete's sport. As examples, a tennis player may perform a senice-type motion using a
five pound dumbbell, while a pitcher may perform a throwing motion using a three pound dumbbell.

Subacute treatment — If no improvement is achieved within two to three months with conservative therapy
other treatment options may be considered, including [10]:

Glucocorticoids — Although subacromial glucocorticoid injection is a common treatment for rotator cuff
disorders [5], clear evidence of benefit is lacking. We beliewe it is reasonable to treat patients whose symptoms
do not improve after several weeks of conservative management, including physical therapy, or whose pain
prevents them from participating in physical therapy with a single injection of a glucocorticoid combined with an
analgesic. The general role of glucocorticoids in the treatment of chronic overuse tendinopathy is discussed
separately. (See "Owveniew of the management of overuse (chronic) tendinopathy", section on 'Glucocorticoids'.)

One systematic review found only a small benefit from injection at four weeks compared with placebo, and no
benefit over NSAIDS [36]. Another systematic review confirmed these findings and concluded there is little
evidence to support the use of steroid injection in rotator cuff tendinopathy [37]. Conversely, yet another
systematic review found that subacromial injection for rotator cuff tendinitis was more effective than NSAIDS
[38]. Authors of all these reviews found the available studies to be small and of variable quality, often lacking
clear outcome measures, making it difficult to draw clear conclusions.
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One double-blinded, randomized trial found no difference in function or symptoms in patients injected with
betamethasone and xylocaine compared with those injected with xylocaine alone, suggesting that
glucocorticoids provide no additional benefit [39].

A systematic review assessing the value of physical therapy in the treatment of shoulder pain found some
evidence to suggest that glucocorticoids may provide greater benefit compared with physiotherapy alone [32].
Steroid injection may reduce pain, thereby enabling earlier participation in range of motion exercises and
rehabilitation [5].

Topical glyceryl trinitrate — Topical nitrate therapy is thought to cause local vasodilation, increasing
blood flow to the damaged tendon [15]. One randomized, double-blinded, placebo-controlled study of 53 patients
with a clinical or MRI diagnosis of supraspinatus tendinopathy found significant improvement in symptoms and
rotator cuff function at 24 weeks in those treated with topical nitrates [40]. The median duration of symptoms at
the study's initiation was 14 months. Headache was the most common side effect. Clinicians should counsel
patients that headache sewerity decreases over the course of treatment. Clinicians should exercise caution
when considering the use of nitrates in patients with hypotension, pregnancy, migraine headaches, and diuretic
therapy. Nitrates are relatively contraindicated in patients with ischemic heart disease, anemia,
phosphodiesterase inhibitor therapy (eg, Viagra®), sensitivity to nitrate therapy, and angle-closure glaucoma

[40].

Experimental treatments — Little evidence exists to support the use of the experimental treatments
mentioned below. These treatment options include:

e Topical NSAIDs — Topical NSAIDs in the form of gels and patches provide some symptomatic relief in
tendinopathy and osteoarthritis, and this method of drug delivery may limit systemic side effects. The use
of topical NSAIDs is discussed separately. (See "Oveniew of the management of overuse (chronic)
tendinopathy", section on 'Nonsteroidal antiinlammatory drugs (NSAIDs) and "Investigational approaches
to the pharmacologic therapy of osteoarthritis".)

e Hyperthermia — Hyperthermia machines use a microwave power generator at 434 MHz to provide deep-
heating of muscles. Hyperthermia treatment is thought to increase local blood flow to damaged tissue. In
one small prospective trial of athletes with supraspinatus tendinopathy, patients randomly assigned to
treatment with hyperthermia had greater short-term reductions in pain compared with those treated with
ultrasound or therapeutic exercise [41]. Further research is needed to confirm these results and to
determine the appropriate role for this modality in the treatment of tendinopathy.

e Extracorporeal shock wave therapy (ESWT) — Randomized trials show that ESWT provides benefit when
treating calcific tendinopathies, including the rotator cuff [42]. However, there is no evidence to support its
use in noncalcific tendinopathy [15.,43].

e Platelet rich plasma (PRP) has been proposed as a treatment option for chronic, refractory, tendinopathy.
However, evidence supporting its use as a treatment specifically for rotator cuff tendinopathy is lacking.
(See "Owveniew of the management of overuse (chronic) tendinopathy", section on 'Dry needling and
autologous blood/platelet rich plasma injection'.)

APPROACH TO MANAGEMENT — The clinical diagnosis of rotator cuff tendinopathy can be difficult,
particularly if the clinician is not skilled in musculoskeletal ultrasound (MSK US). We approach patients with
suspected rotator cuff pathology in the manner described here, but recognize that altemative approaches may
be reasonable. A management algorithm outlining our approach is provided (algorithm 1).

We begin with a focused history and physical examination (see 'Clinical presentation and examination' abowe).
The examination includes the following:

e Complete neck examination
e Inspection for rotator cuff atrophy

e FEvaluation of range of motion (including painful arc testing), encompassing both passive and active range
of motion

e Rotator cuff strength testing (including drop arm test and external rotation strength testing for rotator cuff
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tear)
e Specialty testing (including the Neer and Hawkins-Kennedy tests)
e Bedside MSK US, if the technology is available and the examiner proficient

If we suspect a clinically significant rotator cuff tear based on the history and examination (eg, weakness that
impairs function), we generally refer the patient to an orthopedic surgeon. We maintain a lower threshold for
referral in the case of high-functioning athletes. If we suspect a rotator cuff tear but the patient has minimal
weakness and reasonable motion, we generally embark on a course of conservative medical management. (See
"Presentation and diagnosis of rotator cuff tears".)

If we suspect rotator cuff tendinopathy, we initiate conservative medical management, which includes the
following:

Cryotherapy (for acute injuries) (see 'Acute treatment' abowve)
Relative rest (awoid aggravating activities)

Nonsteroidal antiinlammatories (NSAID) for 7 to 10 days
Physical therapy (see 'Physical therapy' abowe)

The duration and success of physical therapy depends upon many factors, including the severity of the
tendinopathy, compliance with treatment, and the appropriateness of the program prescribed. We believe that
whenewer possible it is important for patients to begin rehabilitation under the guidance of a knowledgeable
professional (eg, athletic trainer or physical therapist with experience managing rotator cuff injury). The timing of
follow up is discussed below. (See 'Follow-up care' below.)

If function and symptoms improve over several weeks of physical therapy, we have the patient continue therapy
and begin a gradual, stepwise resumption of activities, including sports. Should function fail to improve despite
adequate rehabilitation, we obtain imaging studies. MSK US, if not performed previously, is obtained first. We
perform a plain radiograph for persistent symptoms to assess for anatomic variants, such as a downsloping
acromion or os acromiale, and acromioclavicular or glenohumeral osteoarthritis. We obtain an MRI if the MSK
US is nondiagnostic, a rotator cuff tear is suspected, or the diagnosis is unclear. (See 'Radiographic findings'
abowe.)

Subsequent management depends upon the results of imaging studies. Alternative diagnoses are managed
accordingly and clinically significant rotator cuff tears referred to an orthopedic surgeon. For rotator cuff
tendinopathy, we continue conservative management. Some clinicians may choose to incorporate adjunct
treatments, such as glucocorticoid injection, at this point. Physical therapy may require several months before
adequate shoulder function is achieved. We refer the patient to an orthopedic surgeon if, after six to nine months
of consenvative treatment, patient function and symptoms fail to improwve significantly. (See 'Indications for
orthopedic referral' above.)

FOLLOW-UP CARE — After the initial assessment of an acute injury, the patient should return to clinic within
one to two weeks for reevaluation of symptoms and function. This reevaluation helps to determine further
workup, or referral. Once a long-term care program is established, monthly follow up is appropriate. If a rapid
return to sport or work is desired, more frequent reevaluation may be needed.

COMPLICATIONS — Untreated, long-standing rotator cuff tendinopathy can cause a significant loss of shoulder
range of motion. A vicious cycle can ensue, with diminished motion leading to diminished use. Ultimately,
adhesive capsulitis can result and may be difficult to treat. Rotator cuff tendon degeneration can lead to tendon
tears. The initial degenerative changes cause dysfunction of the tendon, with alterations in mechanics causing
further degeneration, and eventually tear [10]. The likelihood of these complications increases with age [15].

RETURN TO SPORT OR WORK — Once an athlete can exhibit full range of motion with appropriate strength
and shoulder stability, the athlete can return to activity as tolerated [44]. A gradual, stepwise increase in activity
is preferable. Everyone inwolved in the athlete's care, including the clinician, athlete, athletic trainer, and coach,
should be aware of the progression of activity and monitor the athlete's condition. The nature of this stepwise
return to full participation is determined on a sport-specific basis.
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Return to work is also based upon the return of function, including full range of motion and strength. A graded
return to work activity may not be possible. Therefore, the patient should perform work-specific activity without
difficulty and without return of symptoms prior to resuming duties.

INFORMATION FOR PATIENTS — UpToDate offers two types of patient education materials, “The Basics” and
“Beyond the Basics.” The Basics patient education pieces are written in plain language, at the 5t to 6t grade
reading lewvel, and they answer the four or five key questions a patient might have about a given condition. These
articles are best for patients who want a general oveniew and who prefer short, easy-to-read materials. Beyond
the Basics patient education pieces are longer, more sophisticated, and more detailed. These articles are
written at the 10t to 12th grade reading level and are best for patients who want in-depth information and are
comfortable with some medical jargon.

Here are the patient education articles that are relevant to this topic. We encourage you to print or e-mail these
topics to your patients. (You can also locate patient education articles on a variety of subjects by searching on
“patient info” and the keyword(s) of interest.)

e Basics topic (see "Patient information: Rotator cuff injury (The Basics)")

e Beyond the Basics topic (see "Patient information: Rotator cuff tendinitis and tear (Beyond the Basics)")

SUMMARY AND RECOMMENDATIONS

e Rotator cuff tendinopathy is a common cause of shoulder pain. Repetitive overhead activity in sport or work
is a major risk factor. Other risk factors include rotator cuff impingement, scapular instability or
dyskinesis, and older age. Knowledge of basic shoulder anatomy and biomechanics aids in diagnosis.
(See Terminology' above and 'Epidemiology and risk factors' above and "Evaluation of the patient with
shoulder complaints", section on 'Anatomy and biomechanics'.)

e Rotator cuff tendinopathy may be a manifestation of shoulder impingement, but must be distinguished from
other causes of shoulder and neck pain. (See "Evaluation of the patient with shoulder complaints".)

e Patients with rotator cuff tendinopathy complain of shoulder pain with overhead activity. Patients may
localize the pain to the lateral deltoid and often describe pain at night, especially when lying on the
affected shoulder. Overhead athletes often complain of pain while performing their sport, weakness, or a
decline in performance. (See 'Clinical presentation' above.)

e Important elements of the physical examination include neck examination, rotator cuff strength testing,
range of motion assessment, the painful arc test, and the Neer and Hawkins-Kennedy tests. (See
'Physical examination' abowe.)

e Many clinicians consider ultrasound to be the gold standard for the initial evaluation of rotator cuff disease.
Plain radiographs are generally not indicated. (See 'Radiographic findings' abowe.)

e Few treatments for rotator cuff tendinopathy are supported by strong scientific evidence. Initial
management generally consists of cryotherapy, rest, a short course of NSAIDs, and physical therapy. Our
suggested approach to the management of suspected rotator cuff injury is described abowve. A
management algorithm outlining our approach is provided (algorithm 1). A detailed discussion of a physical
therapy program suitable for many patients with rotator cuff tendinopathy is provided separately. (See
'Approach to management' above and "Rehabilitation principles and practice in shoulder impingement

syndromes".)

e Orthopedic surgical referral is obtained if nonoperative therapy fails to provide relief within six to nine
months or a diagnosis of a clinically significant rotator cuff tear is made. (See "Presentation and diagnosis
of rotator cuff tears".)

Use of UpToDate is subject to the Subscription and License Agreement.
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GRAPHICS
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Lateral view of shoulder anatomy
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Posterior view of shoulder anatomy
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Extrinsic causes of shoulder pain

Neurologic

Cervical nerve root compression (C5, C6)
Supraspinatus nerve compression
Brachial plexus lesions

Herpes zoster

Spinal cord lesion

Cervical spine disease

Abdominal

Hepatobiliary disease

Diaphragmatic irritation (eg, splenic injury, ruptured ectopic pregnancy, perforated viscus)

Cardiovascular

Myocardial ischemia
Axillary vein thrombosis

Thoracic outlet syndrome

Thoracic

Upper lobe pneumonia
Apical lung tumor

Pulmonary embolus
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Rotator cuff tendinopathy

Differential history and examination of the shoulder

History and
epidemiology

Examination findings

Likely diagnosis

Generally age >40
Pain increases with reaching

Frequent repetitive activity
at or above shoulder

Subacromial tenderness
Pain with Apley scratch tests

Normal passive range of
motion

Normal strength but pain
with testing midarc
abduction and/or external
rotation

Pain with impingement
testing (Neer and Hawkins
tests)

Rotator cuff tendinopathy
(very common)

Same as rotator cuff
tendinopathy, but weakness
present

Midde aged and older

Same as rotator cuff
tendinopathy but weakness
often present with resisted
abduction and/or external
rotation

Rotator cuff tear

Past history of rotator cuff
tendinopathy, diabetes, or
immobility for any reason

Complaint of decreased
motion +/- pain

Significant decrease in
range of motion, both active
and passive

Adhesive capsulitis

Past history of shoulder
trauma

Decrease in range of motion
- both active and passive

Glenohumoral osteoarthritis
(uncommon)

Pain increases when
carrying objects with elbows
bent (eg, shopping bags) or
lifting overhead

Bicipital groove tenderness

Pain with resisted elbow
flexion or supination

Biceps tendinopathy

Sudden increase in shoulder
pain with "Popeye"
deformity (ie, prominent
ipsilateral distal bicep)

Obvious biceps deformity

Pain with resisted elbow
flexion or supination

Biceps tendon rupture

Recent fall onto adducted
arm

Focal AC joint pain

AC joint tenderness with
possible stepoff

Pain with adduction of
injured arm

Clavicle elevation on x-ray
with higher grade sprain

Acromioclavicular injury
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Rotator cuff tendinopathy

Focal AC joint pain without
recent trauma

AC joint tenderness

Pain with adduction of
injured arm

Acromioclavicular
osteoarthritis

Generally age <40
Overhead athletes

Nonspecific symptoms

Sulcus test shows increased
motion

Apprehension, relocation,
and release tests positive

Multidirectional shoulder
instability (may have
concomitant rotator cuff
tear)

Poor muscular development,
frequent repetitive to-and-
fro motion (eg, ironing), and
direct pressure (eg,
backpack) are common
causes

Superiomedial scapular
border tender (performed
with ipsilateral arm
adducted)

Subscapular bursitis

Sedentary (eg, works at
desk job); poor posture with
rounded upper back

Abnormal, uncoordinated
scapulothoracic and
glenohumoral motion

Wall push off may reveal
mild scapular winging

Stabilization of scapula by
examiner improves shoulder
strength

Scapular stabilizer muscle
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Painful arc sign for rotator cuff pathology

Pain with active abduction beyond 90 degrees (ie, painful arc sign)
suggests rotator cuff tendinopathy. The test is most useful when
combined with other rotator cuff tests, such as the Neer and
Hawkins-Kennedy tests.

Courtesy of Stephen Simons, MD, J Bryan Dixon, MD, and David Kruse, MD
Graphic 70787 Version 4.0
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Jobe's test of supraspinatus strength

Jobe's test (or the "empty can" test) assesses supraspinatus function. The
patient places a straight arm in about 90 degrees of abduction and 30 degrees
of forward flexion, and then internally rotates the shoulder completely. The
clinician then attempts to adduct the arm while the patient resists. Pain
without weakness suggests tendinopathy; pain with weakness is consistent
with tendon tear.

Courtesy of Stephen Simons, MD, J Bryan Dixon, MD, and David Kruse, MD.
Graphic 74738 Version 6.0
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Testing of shoulder external rotation strength

External rotation of the shoulder is performed primarily by the
infraspinatus. The maneuver shown is used to assess the strength of
the infraspinatus tendon. The patient's elbow is flexed to 90 degrees
and held against the patient's body by the examiner's hand. The
patient actively rotates the arm externally against the resistance of
the examiner's other hand, placed at the wrist.

Courtesy of Bruce C Anderson, MD.

Graphic 77117 Version 3.0
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Push off or Gerber's test

The subscapularis is the rotator cuff muscle primarily responsible for
internal rotation. Its strength can be assessed using the push-off, or
Gerber's, test. This test is performed by having the patient place one
hand behind his back and push posteriorly against resistance.
Courtesy of Stephen Simons, MD, J Bryan Dixon, MD, and David Kruse, MD

Graphic 71635 Version 2.0
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Neer test for shoulder impingement

The "passive painful arc maneuver" shown above involves passively
flexing the glenohumeral joint while simultaneously preventing shoulder
shrugging. The test is often referred to as the Neer test, and is used
to assess shoulder impingement.

Courtesy of Stephen Simons, MD, J Bryan Dixon, MD, and David Kruse, MD.

Graphic 76237 Version 5.0
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Hawkins Kennedy test for shoulder impingement

- ’J
“! A \

The Hawkins Kennedy test is used to assess shoulder impingement. In
this test the clinician stabilizes the shoulder with one hand and, with
the patient's elbow flexed at 90 degrees, internally rotates the
shoulder using the other hand. Shoulder pain elicited by internal
rotation represents a positive test.

Courtesy of Stephen Simons, MD, J Bryan Dixon, MD, and David Kruse, MD
Graphic 60425 Version 3.0

httn /Asaanas 1intndate ramienntente/ratatar- e ff-tendinnnathv2tnni nKev= FM 9. 2F 2208 elanceedTimeMe=2Rcni irre=cparrh recilteparchTermz=allaniirinal+t 2RI2R



Ngay 21 thang 9 nam 2014 Rotator cuff tendinopathy

Management algorithm for rotator cuff tendinopathy

Perform history and
physical examination
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