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Performing provocative maneuvers is critical for making the diagnosis

Injectable corticosteroids for the painful

shoulder: Patient evaluation

ABSTRACT: Management with corticosteroid injections should be
considered for a variety of painful shoulder conditions, such as
cervical, acromioclavicular, subacromial, glenohumeral, and biceps
tendon pathology. Several aspects of the physical examination are
used to isolate the anatomical source of a patient'’s shoulder pain.
Knowing how to perform provocative maneuvers and evaluate the
results is critical for making the diagnosis and identifying potential
corticosteroid/anesthetic injection sites. In our comprehensive
16-step shoulder examination, radiographs are not viewed initially
to avoid bias that can lead to inaccurate diagnosis. When common
provocative maneuvers for shoulder conditions are used in isola-
tion, their sensitivity and specificity typically are lower than when
they are used in combination. Obtaining high-quality radiographs is
essential. (J Musculoskel Med. 2008,25:236-245)

A variety of painful shoulder con-
ditions might warrant considera-
tion for management with corti-
costeroid injections. Most physi-
cians have a general knowledge of
how to obtain a pertinent history
for shoulder problems, but some
may have minimal training for
making a diagnosis of some spe-
cific shoulder conditions. For ex-
ample, differentiating cervical,
acromioclavicular (AC), subacro-
mial (SA), glenohumeral (GH), and
biceps tendon pathology may be
particularly challenging.

Various aspects of the physical
examination are used frequently
to isolate the anatomical source
of a patient’s shoulder pain, es-
pecially provocative maneuvers,
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signs, and tests; radiography also
is useful. Knowing how to perform
provocative maneuvers and evalu-
ate the results is critical for mak-
ing the diagnosis and identifying
potential corticosteroid/anesthet-
ic injection sites.

This 3-part article describes the
diagnostic and therapeutic uses
of corticosteroid/anesthetic injec-
tions for painful shoulder condi-
tions. In the first part (“The use and
misuse of injectable cortico-
steroids for the painful shoulder,”
The Journal of Musculoskeletal
Medicine, February 2008, page 78),
we reviewed the mechanism of
action of corticosteroids, current
preparations, indications and con-
traindications, adverse effects,
misuses, and lack of uniform stan-
dards of care. This second part dis-
cusses physical examination and
radiographic evaluation proce-
dures for determining when to in-

ject corticosteroids. In the third
part, to appear in a later issue of
this journal, we will illustrate tech-
niques for administering injections
for specific shoulder complaints.
We hope that this discussion will
encourage the development of
more uniform guidelines and help
improve injection accuracy.

GENERAL GUIDELINES

A 16-step physical examination
There are various descriptions of
how to perform a comprehensive
shoulder examination.'? The ex-
amination performed for a typical
patient seen in our orthopedic
shoulder specialty clinic includes
16 basic steps (Table 1). In this ex-
amination, radiographs are not
viewed initially to avoid bias that
can lead to a premature/inaccu-
rate diagnosis (eg, when AC arthri-
tis is seen on radiographs but the
AC joint is not a significant source
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of pain). The steps are as follows:
eStep 1. Inspect and palpate the
shoulder. This is facilitated by ask-
ing women to wear a shoulder
examination gown or having men
remove their shirt.

eStep 2. The patient is asked to
demonstrate active flexion and ab-
duction motion until he or she
feels significant pain in each di-
rection. This provides the examin-
er with a general “feel"—at the be-
ginning of the examination—for
the magnitude of the patient's
shoulder pain and functional lim-
itations. If the patient cannot raise
his arm more than about 70° to 80°
in either flexion or abduction, he
probably has a full-thickness
supraspinatus tear, significant
arthritis, adhesive capsulitis
(frozen shoulder), or all of these
conditions.

eStep 3. The painful arc sign is
elicited by asking the patient to ac-
tively elevate his arm in the scapu-
lar plane until full elevation is
reached and then having him low-
er the arm in the same arc. The test
result is positive when the patient
has pain or painful catching be-
tween 60° and 120° of elevation.
eStep 4. The drop-arm maneuver
result is considered positive if the
patient’s arm drops suddenly or he
experiences severe pain (general-
ly seen around 90° of elevation)
and probably represents rotator
cuff pathology. In some cases of
significant rotator cuff pathology,
the patient can hold his arm in
abduction, but applying a small
amount of downward force causes
the arm to drop.

eStep 5. The examiner performs
the passive external rotation ma-
neuver by externally rotating the
patient's arm with his elbow at his

side.This maneu- | S

ver helps detect
pain and crepi- Table 1 - The 16-step shoulder
tation that might examination
be attributable to
GH arthritis. Step  Action/maneuver/test/sign
*Step 6. If pain Inspect and palpate
: » ctive flexion and abduction motion

s el radie, | 3 pcve oonnd st
(the first radio- 3 Painful arc sign
graph viewing) to 4 Drop-arm maneuver
determine  the 5 Passive external rotation
Zﬁﬁﬁ:?; ac]):lfd Ef 6 First radiograph viewing
meral head eleva- 7 Active and passive motion
tion (both are 8 Neer impingement and Hawkins-Kennedy
present in rotator impingement reinforcement maneuvers
cuff tear arthrop- 9 Cross-body adduction maneuver
alt'lhyr f"‘fhmh 1s a 10 Supraspinatus muscle strength test
chronic rotator :
cuff tear with GH 11 Infraspinatus muscle strength test
b fi. e (includes external rotation lag sign)

ritis). For pa-
Slanteoshinda Eot 12 Biceps tendon tests (Yergason, Speed,

; and biceps/shoulder rotation maneuvers)

have GH arthri-
tis, the passive 13 Posterior shoulder (snapping scapula
external rotation and scanularwinging
maneuver usual- 14 Neck-related pathology (Spurling maneuver)
ly is pain-free. If 15 Evaluation of shoulder instability/subluxability
rad;ogr:enpl}?_ Fon 16 Second radiograph viewing
veal significant

GH arthritis, the

examiner should anticipate that
the patient probably also will have
difficulty in the portion of the ex-
amination involving possible SA
impingement syndromes.

During all examination maneu-
vers, observe for painful facial ex-
pressions and frequently ask the
patient whether he is experiencing
pain. Doing so is especially impor-
tant with additional provocative
maneuvers, which can be quite
painful.

*Step 7. Determining the differ-
ence between active and passive
motion in all planes also is impor-
tant. If motion is generally re-
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stricted, and active and passive
ranges are similar, the patient
might have adhesive capsulitis or
moderate to severe GH arthritis.
If crepitation is felt and pain is
evoked during external rotation
(with the patient’s elbow at his
side), there may be significant GH
arthritis; this scenario is more
common than adhesive capsulitis.
sStep 8. Next, perform the Neer im-
pingement and Hawkins-Kennedy
impingement reinforcement ma-
neuvers to evaluate SA impinge-
ment syndromes. The Neer im-
pingement maneuver is performed
with the examiner causing forced
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forward flexion of the patient’s up-
per extremity (with elbow extend-
ed and forearm pronated) while the
examiner’s other hand prevents
compensatory upward scapular
rotation. This maneuver causes the
greater tuberosity of the humerus
to encroach on or impinge against
the anterior acromion.**®

The Hawkins-Kennedy maneu-
ver is performed by forward flex-
ion of the humerus to 90° com-
bined with maximal internal ro-
tation of the shoulder.® Most
patients seen in our shoulder spe-
cialty clinic have pain with 1 or
both of these maneuvers, reflect-
ing the somewhat high prevalence
of SA impingement syndromes.
eStep 9. The examiner performs
the cross-body adduction maneu-
ver by having the patient forward
flex his shoulder to 90° and by ad-
ducting the arm across the body.
The result is positive if the test
causes pain in the shoulder region.
This maneuver helps determine
the presence of significant AC
pathology and may elicit pain
from the SA space or nearby re-
gions. The pain elicited with this
maneuver is compared with that
of the previous maneuvers to fur-
ther determine the source of pain.
eStep 10. The supraspinatus mus-
cle strength test is performed by
resisting abduction of the pa-
tient’s arm elevated to 90° in the
plane of the scapula. The forearm
is in internal rotation.
eStep 11. In the infraspinatus
muscle strength test, the patient’s
elbow is flexed to 90° and the arm
is adducted to the trunk (at the
side) in neutral rotation. The ex-
aminer then applies an internal
rotation force to the arm while the
patient resists. The result is posi-
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tive if the patient “gives way” be-
cause of weakness or pain or if
there is a positive external rota-
tion lag sign.

For that sign, the patient’s arm is
positioned with the elbow at the
side and flexed to 90°. Then the arm
is maximally externally rotated by
the examiner and the patient is
asked to hold this position. If the
patient cannot and the arm falls in-
to internal rotation, it is considered
a positive test result. GH instability
also should be assessed, especially
in patients who are younger than
45 years, because it can cause sec-
ondary SA impingement.
sStep 12. Next, perform provoca-
tive tests for biceps pathology, in-
cluding the Yergason, Speed, and
biceps/shoulder rotation maneu-
vers. These tests help determine
whether pathology attributable to
the biceps tendon warrants inject-
ing the biceps sheath.

The Yergason maneuver is per-
formed by having the patient flex
his elbow to 90° and actively su-
pinate his forearm against resis-
tance applied by the examiner to
elicit pain at the bicipital groove.
In the Speed maneuver, have the
patient forward flex his humerus
with his forearm supinated and el-
bow extended; the examiner ap-
plies resistance.

In the biceps/shoulder rotation
maneuver, the examiner’s finger
applies pressure on the patient's
anterior shoulder (over the biceps
tendon sheath) while the examiner
passively moves the patient’s arm
slowly in internal and external ro-
tation. The result is positive if pain
occurs when the biceps sheath is
anterior (when the arm is in about
10° of internal rotation).
eStep 13. The patient also may

have pain in the posterior aspect
of the shoulder caused by scapu-
lothoracic bursitis; if it is present,
an injection may be given. This
pathology usually is seen as sub-
scapular pain and crepitation or a
“popping/catching” sensation with
arm elevation.

To detect these signs, the exam-
iner performs the subscapular
crepitation maneuver by placing
his hand on the posterior aspect of
the scapula while the patient tries
to reproduce the symptoms. We al-
so examine for scapular winging
(the medial border of the scapula
moves away from the posterior
chest wall); if it is seen, electro-
diagnostic studies (eg, nerve con-
duction studies/electromyogra-
phy) might be warranted.
eStep 14. The Spurling maneuver is
performed to determine whether
some percentage of the patient’s
pain is the result of cervical
pathology.” The examiner rotates
and bends the patient's neck to-
ward the affected shoulder with
downward compression applied
on the patient’s head. The neck
should be flexed and extended.
When the Spurling maneuver elic-
its significant pain (estimated at
more than 70% of the “shoulder”
pain) but provocative maneuvers
for the SA space and AC and GH
joints do not, shoulder injections
usually are not indicated and di-
agnostic workup for neck patholo-
gy may be commenced (eg, neuro-
logical testing, cervical spine ra-
diography, and MRI).
eStep 15. In this step, the patient
usually is asked to lie on his back
for the “crank” maneuver, which
helps detect GH instability (pain or
discomfort with excessive transla-
tion of the humeral head on the
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glenoid fossa during active shoul-
der motion) or subluxability
(symptomatic instability without
complete separation or dislocation
of the articular surfaces). The crank
maneuver is performed by having
the involved shoulder positioned
so that the scapula is supported by
the edge of the examining table
and the proximal humerus is
placed in various degrees of exter-
nal rotation and abduction. Pa-
tients with significant instability
usually worry that there will be
pain or the shoulder will feel like it
is “slipping” out of the joint.

The Jobe relocation maneuver
(relocation test) provides confir-
mation that these symptoms re-
sult from instability. Confir-
mation is obtained when the
pain/apprehension from the crank
maneuver subsides with the ap-
plication of a posterior-directed
force to the upper arm.

Presence of the “sulcus” sign al-
so helps determine the presence of
instability. This sign is elicited by
pulling firmly downward on the
patient’s arm while he is sitting
with the arm at his side; observa-

tion of a depression, or sulcus,
forming just lateral to the acro-
mion is a positive finding.

The patient also usually sits up-
right for the “jerk” maneuver, which
tests for posterior instability. The
patient internally rotates and for-
ward flexes his humerus to 90°. The
examiner then stabilizes the scapu-
la with 1 hand; the other causes a
posterior force by pressing in a
posterior direction on the elbow.
A positive result is felt with the
humeral head sliding excessively
backward. As in all instability test-
ing, evaluation of the contralateral
side is essential for detecting sig-
nificant asymmetrical findings.

If there is evidence of GH in-
stability without significant GH
arthritis, no injection should be
given at the GH joint, because do-
ing so could mask the protective
effect of pain. However, there may
be SA symptoms that are second-
ary to GH instability (“secondary
SA impingement”). In these cases,
SA injections might be warranted.
At this time, the examiner should
have sufficient information to de-
termine whether a corticosteroid

Figure - In the final step in a comprehensive shoulder examination, radiographs are re-examined even though the phys-

injection is warranted.

eStep 16. After the first 15 steps of
the shoulder examination are com-
pleted, the radiographs are re-
examined (the second radiograph
viewing), even though the physical
examination is not yet complete.
Additional physical examination
steps could include deep tendon
reflex testing, neurosensory eval-
uation, and other special tests.

An assessment of acromial mor-
phology is made. There are 3 types
of acromion that may be associat-
ed with rotator cuff pathology.
Type 1 acromion has a flat under-
surface and is associated with the
lowest prevalence of rotator cuff
pathology, type 2 has a curved
undersurface, and type 3 has a
hooked undersurface.

We also determine the degree
of arthritis at the GH joint, which
may be quantified as 0, normal; 1,
mild (osteophytes smaller than 3
mm on the humerus); 2, moderate
(osteophytes 3 to 7 mm on the
humerus); or 3, severe (osteophytes
larger than 7 mm on the humerus)
(Figure).® Arthritis of the AC joint
also may be categorized (none,

ical examination is not yet completed. These radiographs show moderate glenohumeral arthritis (A), moderate acromio-
clavicular arthritis (B), and large calcific tendinitis (C).
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mild, moderate, or severe).? Calcif-
ic tendinitis, which typically oc-
curs near the insertion of the
supraspinatus, may be quantified
as 1, small (less than 0.5 mm); 2,
medium (0.5 to 1.5 mm); or 3, large
(greater than 1.5 mm).?

Sensitivities and specificities
Studies have shown that when
common provocative maneuvers
for shoulder conditions are used
in isolation, their sensitivity and
specificity typically do not exceed
60% and 85%, respectively (Table
2). However, a more recent study
rigorously evaluated 8 physical
examination tests/maneuvers in
1127 patients who had shoulder
surgery.'®

The authors determined the
diagnostic values of the tests/
maneuvers/signs, including their
probabilities in predicting bursi-
tis and partial-thickness and full-
thickness rotator cuff tears. When
each test was evaluated indepen-

dently, the sensitivity, specificity,
positive predictive value, negative
predictive value, and overall accu-
racy varied considerably.

However, when 3 tests were
used in combination, the predic-
tive strengths improved substan-
tially. For example, the painful arc
sign, Hawkins-Kennedy impinge-
ment sign, and infraspinatus mus-
cle test used in combination yield-
ed the best post-test probability
(95%) for any degree of impinge-
ment syndrome. The combination
of the painful arc sign, drop-arm
sign, and infraspinatus muscle
test produced the best posttest
probability (91%) for full-thickness
rotator cuff tears.

Acquiring radiographs

Obtaining high-quality radio-
graphs, including views that show
the SA arch, is essential. Views that
are especially helpful include the
supraspinatus outlet view for the
SA space, the Zanca view for the

AC joint, the true anteroposterior
view, the scapular Y view, and the
axillary-lateral view. The Zanca,
anteroposterior, scapular Y, and
axillary-lateral views are suffi-
cient for most patients.

CLINICAL CONDITIONS

SA bursitis/impingement
syndrome

The SA bursa is one of the most
frequently injected areas of the
shoulder. The Neer impingement
and Hawkins-Kennedy impinge-
ment reinforcement maneuvers
are important for demonstrating
the painful arc of motion that oc-
curs with SA impingement syn-
dromes. The supraspinatus and
infraspinatus strength tests and
drop-arm and painful arc maneu-
vers also help.

Strength testing should be per-
formed after the local anesthetic
has taken effect because in some
cases, there may be mnotable
improvements in supraspinatus

(continued on page 244)

Table 2 - Sensitivity and specificity of various provocative maneuvers

Diagnostic maneuver Sensitivity (%) Specificity (%) PPV (%) NPV (%)
Cross-body adduction maneuver 23 82 69 37
Neer impingement maneuver 68 69 80 53
Hawkins-Kennedy 72 66 80 56
(impingement reinforcement) maneuver

Painful arc sign 74 81 88 62
Drop-arm maneuver 27 88 81 40
Supraspinatus muscle strength test 44 90 38 47
Infraspinatus muscle strength test 42 90 91 46
Speed maneuver 38 83 81 43
Yergason maneuver 37 _ 86 87 36

PPV, positive predictive value; NPV, negative predictive value.
Adapted from Park HB et al. J/ Bone Joint Surg. 2005'%; Calis M et al. Ann Rheum Dis. 2000.%
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(continued from page 240)

strength testing results. The drop-
arm maneuver may improve no-
tably or become absent; when
there is improvement, we often
steer away from ordering an MRI
scan toward physical therapy
while adopting a “wait and see” ap-
proach to see if improvement is
sustained. In these cases, what ini-
tially appeared to be stage 3 SA
impingement (with a full-thick-
ness rotator cuff tear) might be
stage 2 (no rotator cuff tear) or
stage 3 with a partial but nonop-
erative rotator cuff tear.

Inflammation (tendinitis/
tenosynovitis) and tendinosis
The Yergason and Speed maneuvers
are helpful in examining the biceps
tendons. Directly palpating biceps
tendons (biceps/shoulder rotation
maneuver) also is important. The
maneuvers described for SA im-
pingement syndromes should be
used for evaluating the rotator cuff.

Osteoarthritis and
rheumatoid arthritis
The cross-body adduction maneu-
ver usually elicits pain when there
is significant AC arthritis. Howev-
er, the Hawkins-Kennedy impinge-
ment reinforcement maneuver also
may elicit pain from the AC joint.
Analyzing radiographs for this dis-
order is important; the Zanca ra-
diographic view is most helpful.
Selective diagnostic injections are
quite useful in identifying AC joint
pathology as a significant source
of pain because the cross-body ad-
duction maneuver has low sensi-
tivity (about 23 %) (see Table 2).
For GH arthritis, internally and
externally rotate the arm with the
elbow at the patient's side; feel for
crepitus and pain localized to the
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shoulder. In addition, look for de-
creased range of motion (with sim-
ilar active and passive motion) and
analyze radiographs.

Other less-common arthritides
may occur (eg, calcium pyrophos-
phate deposition disease, chon-
drocalcinosis, and gout). In these
cases, making the diagnosis often
requires crystallographic analysis
of joint fluid and additional meta-
bolic workup.

Rotator cuff tear arthropathy
This condition is characterized by
the presence of a chronic full-
thickness supraspinatus tear and
GH arthritis. Additional charac-
teristics include advanced GH
changes, often with mild evidence
of humeral head collapse, and
erosion of the acromion and asso-
ciated structures leading to GH
incongruity.

Patients typically present with
complaints of restricted motion
and moderate to severe pain that
does not subside adequately with
oral anti-inflammatory medica-
tions. Simple arm movements may
be limited because of weakness,
crepitation, and sharp pain, and
overhead reaching usually is not
possible. Corticosteroid injection
at 4- to 6-month intervals helps al-
leviate pain in cases in which sur-
gery is not a viable option.

Subacute strains and sprains

Treatment with injections is con-
sidered for significant residual
pain resulting from a sprain or
strain (eg, post-traumatic bursitis
or tendinitis). However, injections
typically are not given within 3
weeks of the injury to allow for ini-
tial healing. For maneuvers that
test for the specific strain or

sprain of SA structures, see the
SA impingement section above. If
significant pain persists at 1 to 2
weeks postinjection, consider us-
ing MRI to determine whether
there has been a tear of a tendon,
the capsular ligaments, or the
glenoid labrum.

GH instability and secondary
SA impingement
In this case, the unstable GH joint
moves excessively upward toward
the acromion during overhead ele-
vation of the arm. A rule of thumb
is to inject the SA space but usual-
ly not the GH joint, because injec-
tion of an unstable joint that can be
subluxated reduces the protective
benefit of pain, potentially leading
to use-related increased inflamma-
tion that could result in increased
pain after the analgesic effect of
the corticosteroid has dissipated.
Determining whether the pa-
tient can voluntarily dislocate or
nearly dislocate (subluxate) his
shoulder also is important. Volun-
tary dislocators/subluxators with
secondary SA impingement typi-
cally do not benefit from cortico-
steroid injections; they often re-
quire physical therapy or behav-
ioral counseling or both because
of the important psychological di-
mensions of this condition. The
crank, relocation, and jerk maneu-
vers help elicit instability. The
Neer and Hawkins-Kennedy ma-
neuvers also help establish SA im-
pingement that might result from
GH instability.

Calcific tendinitis

Use the diagnostic maneuvers de-
scribed for SA impingement syn-
dromes. The presence of calcific
tendinitis is confirmed by the
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presence of 1 or more radiopaci-
ties in the vicinity of the supra-
spinatus or other rotator cuff ten-
dons (see Figure). This lesion is not
injected directly with cortico-
steroids, but injections into the SA
bursa may be done in conjunction
with “needling” of the calcific
deposit.'

Adhesive capsulitis

There is severely decreased range
of motion on physical examination
with adhesive capsulitis; active
and passive motion are similar. Al-
so, external rotation often is se-
verely decreased. Coupled with
these findings, radiographs are es-
sential for distinguishing this
condition from GH arthritis.

Trigger points (localized
myofascial pain)

These points are characterized by
local tender, self-sustaining hy-
perirritable foci located in skeletal
muscle or surrounding fascia orin
a zone of referred pain. A common
shoulder trigger point occurs over
the insertion of the levator scapu-
la muscle into the superior angle
of the scapula. When this trigger
point is present with types 2 and 3
of SA impingement syndrome, we
hypothesize that it results from
excessive/repetitive traction by
this muscle because it causes com-
pensatory scapular elevation as a
means for relieving SA pain by in-
creasing the superoinferior di-
mensions of the SA space.

Scapulothoracic bursitis and
snapping scapula syndrome
Palpation over the posterior
scapula during range of motion
(eg, abduction) reveals crepitation,
pain, or popping (often called

“snapping scapula syndrome”)
generally beneath the medial or
superomedial aspects of the
scapula. Surgery is more common
in younger patients (younger than
20 years) than in older ones be-
cause symptoms are more likely
caused by an excessively curved
superior scapular angle. Older pa-
tients and those who had an-
tecedent trauma to the scapular
region are more likely to benefit
from corticosteroid injections.
Nonoperative resolution of symp-
toms might require activity modi-
fication coupled with 3 to 5 corti-
costeroid injections administered
over 1 to 2 years.

Subcoracoid impingement

This condition, which typically oc-
curs in adolescent and teenage
populations, is rare even in a
shoulder specialty practice. CT
scans and selective local anesthet-
ic injections often are needed to
make the diagnosis; corticosteroid

injections are not useful for this
condition. If subcoracoid impinge-
ment is suspected, referring the
patient to an orthopedic specialist
might be prudent.

CONCLUSION

Understanding and following a
standard “checklist” during the
physical examination, coupled with
an adequate radiographic evalua-
tion, may help examiners target
shoulder areas that could benefit
from corticosteroid injections. By
using the immediate effect of the
local anesthetic to distinguish non-
affected from affected areas of the
shoulder, clinicians can minimize
misuse or overuse of these injec-
tions and enhance their therapeu-
tic effects. In part 3, we will de-
scribe techniques for administer-
ing injections for specific shoulder
conditions and advanced/detailed
and basic/quick algorithms for
evaluating and injecting painful
shoulder conditions. m
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