Middle East ] Rehabil Health Stud. 2019 January; 6(1):e84347.

doi: 10.5812/mejrh.84347.

Published online 2019 January 21.

Review Article

Physical Examination of the Shoulder in the Rehabilitation Setting: A

Review of the Literature

Marcos Edgar Fernandez-Cuadros "

2" Olga Susana Perez-Moro', Maria Jesus Albaladejo-Florin',

Laura Cabrera-Rodriguez?, Ruben Algarra-Lopez' and Luz Otilia Casique-Bocanegra*

'Santa Cristina University Hospital, Madrid, Spain
%General Hospital Foundation of the Santisima Trinidad, Salamanca, Spain
*Middlebury College, Vermont, USA

" Corresponding author: Santa Cristina University Hospital, Madrid, Spain. Email: marcosefc@hotmail.com

Received 2018 September 16; Revised 2019 January 07; Accepted 2019 January 12.

Abstract
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Shoulder pain (SP) is one of the most common complaints encountered in patients attending rehabilitation settings. Rotator cuff
(RC) tendinopathies and subacromial impingement syndrome (SIS) are the most common disorders involved in SP. Physical exam-
ination (PE) is essential to perform the correct diagnosis and treatment. In fact, in the rehabilitation settings, patients are treated
based on clinical symptoms and PE as well as clinical evolution. There are 184 maneuvers to evaluate the shoulder complex. PE is
extremely important to evaluate the presence, location, and extent of RC tear or shoulder pathology. Unfortunately, PE is neither
sensitive nor specific enough to diagnose a unique disorder. The current study aimed at reviewing the main features of clinical and
physical evaluation and diagnostic accuracies of the most common PE tests performed in the rehabilitation settings.

1. Context

Shoulder pain (SP) is the commonest symptom that pa-
tients refer to when evaluated in rehabilitation settings (1-
3). SP arises from pathologies that involve multiple artic-
ular tissue, and frequently various anatomical structures
are usually affected (2). SP can be due to lesions such as
rotator cuff (RC) tears, impingement syndrome, long head
of biceps tendinopathy (LHBT) (3), edge instability, and su-
perior migration (4). RC compresses the humeral head
against the glenohumeral joint to strengthen rotational
motion. Functionally, RC injuries may unbalance those ro-
tational motion forces resulting in pain (4). In the case of
RC tears, they show different tear sizes and tear locations,
and theyare usually associated with other shoulder pathol-
ogy (4). Besides, from the clinical point of view, patients
with SP and RC tears may present shoulders free of pain
with normal function, or shoulders with severe pain and
dysfunction (4).

In SP, physical examination (PE) is essential to perform
the correct diagnosis and treatment (4). In fact, rehabilita-
tion specialists treat patients based on clinical symptoms
and PE (5).

There are specific maneuvers that might identify tear
location and extension in painful shoulders. There are up
to 184 maneuvers on the literature to diagnose SP (6); how-
ever, certain maneuvers were more accurate than the oth-
ers(4). Nevertheless, up to35% of patients are unable to ful-
fill clinical tests due to painful conditions, showing limited
range of motion. Some of such patients with severe pain
are unable to localize the origin of pain as it is extended
to all over the shoulder. This is the main reason why PE is
doubtful (3). Therefore, clinical tests are not sensitive and
specific enough to diagnose shoulder tendinopathy due
to concomitant intraarticular damage (3), since isolated
tendinopathy is a very rare phenomenon (3). Indeed, sev-
eral studies showed no correlation between clinical tests
and arthroscopic findings. In such cases, imaging tech-
niques such as ultrasound and magnetic resonance add ac-
curacy to diagnosis (3).

PE is quite important to evaluate RC tear location and
extent. However, no PE is sensitive or specific enough to di-
agnose a unique disorder (2). Fortunately, the more the ex-
amination maneuvers are used, the better the diagnosis is
achieved (4).

The current study aimed at reviewing the main fea-
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tures of clinical and physical evaluation and diagnostic ac-
curacies of the most common PE tests performed in the re-
habilitation settings.

2. History

The evaluation of SPis difficult due to the extent of pos-
sibilities of probable etiologies and the difficulty of physi-
cal hands-on examination of shoulder structures capable
of causing pain (7).

In rehabilitation settings, SP is one of the common-
est observed complaints. The history and PE are basic to
SP diagnoses, especially if more than one PE maneuver is
used. Only if conservative managements fail, severe SP is
suspected or doubtful diagnosis is observed, imaging tech-
niques are then indicated (8).

A complete anamnesis and PE are effective on shoulder
complaints diagnosis. Pain and instability are very com-
mon. If painis described as sharp or burning, radicular ori-
gin must be suspected; on the contrary, pain described as
dull, diffuse, or aching might orientate towards tendonitis.
Instability is usually related to a traumatic history or dis-
location, but not always. Imaging techniques are help-
ful for progressive and accurate diagnosis. Even though
SP is diagnosed without imaging techniques; the conser-
vative treatment usually includes rest, ice packs, nons-
teroidal anti-inflammatory drugs (NSAIDs), topical anal-
gesics, intra-articular corticosteroids, and physical ther-
apy (1). Whatever the case, a complete history and an ex-
haustive PE are vital for diagnosis (9).

Important clues for shoulder evaluation should in-
clude age, laterality, basic complaint (pain, rigidity, and
instability), onset (acute or chronic), mechanism of in-
jury (traumatic or overuse), aggravating factors (lift-
ing objects), related symptoms, previous surgeries, job
(repetitive maneuvers), sports, workman’s compensa-
tion/litigation, and comorbidities (diabetes, gout) (9).

Clinical SP evaluation starts by identifying the main
complaints through anamnesis. Pain, weakness, stiffness,
instability, and deformity should be asked for. Onset of
symptoms and probable injury might orientate towards
diagnosis. Aradiological view should be ordered in case of
trauma. Work, leisure activities, sports, hobbies, and fac-
tors related to pain should be investigated. A 65-year-old
patient with night pain when lying on the affected shoul-
der might orientate RC tear. Patients with pain while ab-
ducting arms overhead at work may suggest subacromial
impingement syndrome (SIS), mainlyif pain appearsat 60°
-120° range of motion (painful arc) (9). Pain originated by

acromioclavicular (AC) joint is described as discomfort in
lateral neck or lateral shoulder region. Long head of biceps
tendon (LHBT) pain is mainly referred to anterior shoulder
region. These descriptions are quite specific of pain origin.
In the case of RC, pain location is not helpful to locate the
site of tear. On the contrary, PE might locate tear size (10).

3. Physical Examination

PEisessential to evaluate patients with potential shoul-
der and RC pathology. The shoulder examination can de-
fine diagnosis after complete anamnesis. Since no physical
test is pathognomonic of shoulder pathology, the combi-
nation of PE adds sensitivity and accuracy on diagnosis (4).

PE of the shoulder requires skill and ability. PE should
include inspection, palpation, shoulder movement evalua-
tion, strength, stability, and provocative maneuvers (8, 9).

Inspection (observation) helps to identify anatomi-
cal alterations such as atrophy, AC joint deformity, nerve
palsy or traumatism. In older people, severe atrophy on
supraspinatus and/or infraspinatus muscles might orien-
tate towards RC tears (positive predictive value 81%) (Fig-
ure 1A) (8). Protraction of the scapula may denote a neuro-
logical lesion, producing winged scapula on examination
(Figure 1B). Palpation of the tendon might detect a defect,
especially if the evaluating finger anteriorly touches the
acromion, as Codman described this sign (11).

Range of motion (ROM) is an important component of
PE. If performed bilaterally, the clinician may appreciate
side-to-side differences (4). Pain between 60° and 120° arm
abduction is suggestive of SIS; on the contrary, pain over
120° arm abduction might depict AC joint source (Figure
1C).

A thorough history and a careful PE establish or sug-
gesta specific diagnosis. A standardized evaluation includ-
ing a variety of diagnostic tests and clinical assessments
improve the accuracy on SP diagnosis (12).

SP evaluation is a challenge for rehabilitation special-
ists, since PE maneuvers may be positive in more than one
disorder of the shoulder. Physical evaluation may be able
to locate periarticular lesions, but PE does not differentiate
pathologies (13). Even though PE still plays a part to diag-
nose SP(2,7).

There is consensus among specialists about the accu-
racy and sensitivity to diagnose shoulder pathology (13,
14). Out of 184 known maneuvers to evaluate the shoul-
der, 10 are the most commonly used ones by specialists (6,
13). The Neer, Hawkins, and Yocum tests are used to diag-
nose SIS. Seven maneuvers are performed to locate tendon
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disorders: The Jobe test (supraspinatus), the Patte test (in-
fraspinatus and teres minor), the Gerber lift-off test, and
resisted internal rotation assessment (subscapularis), and
the Yergason test, palm-up test, and the Popeye sign (bi-
ceps) (Figure 1D) (13).

4. Physical Tests-Clinical Maneuvers

4.1. Neer Maneuver

For this test, the physician is behind the patient and
holds the scapula with one hand to avoid scapular rota-
tion; then the physician raises patient’s arm with his/her
other hand in an attempt to get both abduction and for-
ward elevation. This reduces the space delimited by the
greater tuberosity and anterior aspect of the acromion (2,
7,13,15). The maneuver is positive if pain is felt just prior to
complete full flexion of the arm (7). The sensitivity of the
maneuver varies from 64% to 81% and the specificity from
10% to 95% (Figure 2A and Table 1) (14).

4.2. The Hawkins Test

For this test, the examiner is in front of the patient and
flexes up the arm to 90° with an elbow bent of 90°; then the
arm is gently rotated internally (2, 7, 13, 16). If pain occurs,
then the test is positive (7). Sensitivity ranges from 46% to
87% and specificity from 26% to 89% (Figure 2B and Table 1)
(14).

4.3. The Yocum Test

For this test, the patient puts his/her hand on the con-
tralateral shoulder and elevates the elbow without shoul-
derelevation (2,7,13,17). Test is positive if patient feels pain
during the maneuver (7). Sensitivity varies from 70% to79%
and specificity from 40% to 92% (Figure 3A and Table 1) (14).

Apositive test on Neer, Hawkins-Kennedy or Yocum ma-
neuvers indicates SIS.

4.4.The Jobe test

For this test, the patient’s arms are abducted 90° and
30° horizontally in scapular plane. The arms are rotated
downwards (thumbs pointing to the floor); the examiner
pushes down the patient’s arms, and the patient tries to
maintain his/her position (2, 7, 13, 18). The test sensitivity
varies from 71% to 74% and its specificity from 30% to 74%
(Figure 3B and Table 1) (14).
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4.5. The Patte Test

For this test, the examiner holds the patient’s elbow in
90° of forward elevation and at the plane of the scapula.
The patient rotates the arm laterally against examiner’s
hand in order to evaluate the strength of lateral rotation
(2,7,13,19). Sensibility of the test varies from 36% to 71% and
specificity from 60% to 95% (Figure 4A and Table 1) (14).

In terms of the Jobe and Patte test, three possibilities
are expected: (1) No pain, indicating that the tendon is un-
affected; (2) resistance despite pain, denoting tendonitis;
c) the incapability to resist with gradual descending of the
arm, a sign of tendon rupture (2, 13,19).

4.6. The Gerber Lift-Off Test

For this purpose, with the hand placed at the back of
the waist and the elbow flexed 90° and separated 5-10 cm
from the back, the patient tries to maintain such posture
and push examiners hand. The test is positive if the hand
cannot be separated from the back, suggesting that the
subscapularis tendon is ruptured (2, 7, 13, 20). The sensi-
bility of the test is 6% - 68% and the specificity 23% - 90%
(Figure 4B and Table 1) (14).

4.7. The Yergason Test

For this purpose, pain elicited by resisted supination of
the forearm in the location of biceps tendon denotes bicip-
ital tendonitis. Using this test, elbow flexion plus resisted
medial rotation is simultaneously performed. Subluxation
of tendon at bicipital groove may elicit abnormal sensa-
tion (2). Sensitivity ranges from 14% to 75% and specificity
of the test from 70% to 89% (Figure 5A and Table 1) (14).

4.8. Palm-Up Test

In this regard, the patient elevates the extended arm,
with the palm facing upwards and against examiner’s re-
sistance; pain along LHBT denotes tendonitis (Figure 5B
and Table 1) (13, 21).

4.9. The Popeye Sign

Itshows a bulkin the distal arm due to retraction of the
biceps in the belly muscle, indicating biceps tendon rup-
ture (13, 22). Usually, this sign is observed early at inspec-
tion while performing clinical evaluation and prior to PE
(Figure 1D and Table 1).
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Table 1. Main Maneuvers and Significance of the Test/Maneuver Along With its Sensitivity and Specificity (14)

Test/Maneuver Significance of Test If Positive Sensitivity, % Specificity, %
Neer test Subacromial impingement syndrome 64-81 10-95
Hawkins-Kennedy test Subacromial impingement syndrome 46-87 26-89
Yocum test Subacromial impingement syndrome 70-79 40-92
Jobe test Supraspinatus tendinopathy 71-74 30-74
Patte test Infraspinatus/teres minor tendinopathy 36-71 60-95
Gerber lift-off test Subscapularis tendinopathy 6-68 23-90
Yergasson test Biceps tendinopathy 14-75 70-89
Palm-up test Biceps tendinopathy NR NR
Popeye sign Biceps tendon rupture NR NR

Abbreviation: NR, not referenced.

5. Discussion

The shoulder is the most complex joint of the body re-
flected by the number of tests and maneuvers that are de-
scribed to evaluate the shoulder complaints (23). The cur-
rent review study described 10 out of 184 tests believed to
be the most useful ones to evaluate SP in the rehabilitation
settings and in accordance with the statements by Ganes-
tam et al. (6). To perform an accurate and updated diag-
nosis, a systematic approach to history and PE should be
accomplished (23). Therefore, a thorough history begins
with a complete clinical evaluation of the shoulder that
narrows the differential diagnosis and serves as a guide to
the physical evaluation (23).

SPis the most common condition observed in the reha-
bilitation settings (1). SP syndrome usually involves several
periarticular structures such as RC, the biceps tendon, and
the subacromial subdeltoid (SASD) bursa (13). The most
common lesions that produce SP are RC tendonitis, biceps
tendonitis, and SASD bursitis (13). Unfortunately, on SP,
more than one of these conditions usually coexist, making
diagnosis a very difficult task (1, 3, 24).

Risk factors to present SP include age, trauma, and
overuse (4). This would explain why SP with ultrasound-
diagnosed disorders is more common in young people; on
the contrary, full-thickness tears of the RC are more com-
mon in people over 65 years old. Dynamic pathology orig-
inates shoulder complaints; being SIS the initial state and
RC tear the final stage (1). In simple words, tendon lesions
related to overuse (secondary to work or sports) are com-
mon in young people, while degeneration is due to aging
(1) and it is very frequent in older people (7). Then, tendon
degeneration occurs as a part of the aging process, repeti-
tive trauma or both (13).

Neer described SIS as the pain secondary to arm eleva-
tion after scapular stabilization, felt on the deltoid aerea
(25). This maneuver compresses the supraspinatus tendon
between the acromion and the humeral head (7). Neer clas-
sified the impingement syndrome in three stages ranging
from stage I (RC tendonitis common in younger patients)
to stage III (tendon rupture common in older patients)
(25).

From the most recent up-to-date meta-analysis per-
formed by Hegedus et al. (14), it is observed that no sin-
gle shoulder PE test can make a pathognomonic diagnosis.
On the contrary, the combination of shoulder PE tests pro-
vides better accuracy on SP diagnosis. Fowler et al. (26),
stated that an accuracy in recreational athletes based on
isolated shoulder tests was very low. Combination of tests
substantially increased the sensitivity in all pathological
conditions.

Pain caused by compression of the RC at the acromial
arch can be diagnosed as RC lesion, but it is not specific. It
could be indicative of tendinitis, partial and/or total tear
lesion (13).

Fodor et al. (27), stated that the Hawkins-Kennedy test
was the most sensitive maneuver to identify SIS, while the
Neer was the most specific. With four positive test results
(the Neer, the Yocum, the Hawkins-Kennedy, and painful
arc), the specificity improves, but the sensitivity does not.
SIS stages are difficult to diagnose just by physical tests.

Silva et al. (7), reported that the Yocum test showed the
best sensitivity and accuracy to diagnose SIS. In the same
study, the Gerber test was the most useful one to diagnose
subacromial subdeltoid bursitis; and, if combined to Patte
test, the accuracy even increased (7).

Chew et al. (28), stated that the diagnosis of
supraspinatus pathology improved if these tests were
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Figure 1. On examination of patient’s bare shoulder: A, atrophy of left supraspinatus and left infraspinatus muscles are clearly observed. This alteration may denote massive
rotator cuff tear on the affected shoulder; B, protraction of the left scapula is observed, denoting possible nerve lesion on the affected side;C, on examination of the range of
motion, pain elicited when the arms are abducted from 60° to 120° is suggestive of impingement syndrome; D, on the contrary, pain elicited when the arm is abducted further
than 120° is suggestive of acromioclavicular pathology. A prominence in the distal arm is observed in both patients, denoting rupture of the biceps tendon. E, the patient on
the left depicts acute rupture and ecchymosis is still observed; F, the patient on the right shows a chronic rupture of the tendon, delimited by the dots marked on the arm.

used in combination: (1) Patients older than 39 years, (2) a
positive painful arc test, and (3) self-reported clicking or
popping.

To evaluate RC tendons, Goyal et al. (29), stated that
PE sensitivity was good for supraspinatus and low for
acromioclavicular joint and infraspinatus. Specificity was

Middle East ] Rehabil Health Stud. 2019; 6(1):e84347.

high for infraspinatus, subscapularis, and AC joint lesions.
Moreover, PE does not discriminate RC tendonitis from
tear, whether partial-thickness or full-thickness.

In the case of LHBT, as Gill stated, no single PE test can
accurately predict the presence of a partial tear, whether
by palpation, lift-off test, or the Speed test (30).


http://jrehabilhealth.com

Fernandez-Cuadros ME et al.

Figure 2. A, the Neer test; examiner holds the scapula with one hand to prevent scapular rotation, and elevates patient’s arm while internally rotated. Pain after the maneuver
denotes subacromial impingement. B, the Hawkins-Kennedy test; with the elbow flexed 90° and the arm abducted to 90°, produce an internal rotation of the forearm. Pain

with this maneuver denotes subacromial impingement.

Figure 3. A, the Yocum test; with the hand in contralateral shoulder, elevate the elbow without raising the shoulder. Pain with this maneuver denotes subacromial impinge-
ment. B, the Jobe test (empty can test); abduct the shoulder to 90° and apply force downwards. Pain will denote supraspinatus tendonitis; incapability to resist force denotes

supraspinatus tear.

According to the previous observations it can be in-
ferred that accuracy of clinical SP diagnosis is very poor.
Overall, physical tests have limited diagnostic value. In the
case of SIS, although the Hawkins-Kennedy test might rule
out SIS when negative, SIS includes several pathologies; to
date, bursitis, tendonitis, and RC tears (31). Therefore, the
label of SIS may not help to guide treatment (32).

To diagnose SP pathology by the employment of clini-
cal signs and symptoms, Norwood et al. (33), tried to define
if they might establish RC tear and|or severity. For SP diag-
nosis, they stated that pain and location were not helpful
atall.

5.1. Conclusions

Shoulder pain is one of the most common complaints
observed in rehabilitation settings. A thorough history
and a PE are of paramount importance for accurate deci-
sion making about the nature of the injury and the ade-
quate treatment. Clinical tests used to diagnose shoulder
pain can locate the lesion, but not differentiate between
clinical entities. No clinical test is pathognomonic of any
underlying condition. The combination of PEs adds accu-
racy to the diagnosis of shoulder pathology. The most com-
mon tests used by rehabilitation specialists for the PE of
the shoulder such as Neer, Hawkins-Kennedy, Yocum, Jobe,
Patte, Gerber, Yergasson, and palm-up as well as Popeye
sign were presented in the current review study.
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Figure 4. A, the Patte test; incapability to resist external rotation with the arm abducted 90° and the elbow flexed denotes infraspinatus/teres minor tendonitis. B, the Gerber
lift-off test; a patient that cannot separate the dorsum of the hand off the lower back after maximal internal rotation is diagnosed with subscapularis tear.

Figure 5. A, the Yergason test; pain caused on the bicipital groove after resisted pronation of the forearm with the elbow flexed denotes bicipital tendonitis. B, Palm-up test;
pain elicited at the anterior aspect of the shoulder after resisted elevation of the arm with the elbow extended and the palm supinated denotes bicipital tendonitis.
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