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Bill Kidder

A 58-Year-Old Male With Right
Shoulder Pain

L E A R N I N G O B J E C T I V E S

• Learn the common causes of shoulder pain.

• Develop an understanding of the unique anatomy of the shoulder joint.

• Develop an understanding of the causes of glenohumeral joint arthritis.

• Learn the clinical presentation of osteoarthritis of the glenohumeral joint.

• Learn how to use physical examination to identify pathology of the rotator cuff.

• Develop an understanding of the treatment options for osteoarthritis of the
glenohumeral joint.

• Learn the appropriate testing options to help diagnose osteoarthritis of the
glenohumeral joint.

• Learn to identify red flags waving in patients who present with shoulder pain.

• Develop an understanding of the role in interventional pain management in the
treatment of shoulder pain.
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Bill Kidder

Bill Kidder is a 58-year-old painter
with the chief complaint of “my
right shoulder is killing me.” Bill
went on to say that he wouldn’t
have bothered coming in, but he was
getting where he couldn’t paint ceil-
ings anymore. I asked Bill if he had
anything like this happen before.
He shook his head and responded,
“Just the usual aches that a guy my
age comes to expect. You can’t work
all day as a painter and not have
some pain. Usually I just take a cou-
ple of Motrin and use a heating pad.

That will usually set me right after a day or so. What worries me this time is that
this damn right shoulder is hurting all the time, especially when I reach up to cut
in the top of a wall or paint a ceiling. I’m pretty tough, but this has me worried
because if I don’t work, I don’t eat. The other thing is, this damn shoulder has my
sleep all jacked up. Every time I roll over on it, the damn pain wakes me up! Hell,
somemornings I can’t even combmy hair.”

I asked Bill about any antecedent trauma and he just shook his head. “Doc,
this kind of snuck up on me. At first, my shoulder had this deep ache that would
get better with some Motrin and rest. Over time, the Motrin just quit working.
But Doc, like I said, I gotta work.” I asked Bill what made his pain worse and he
said, “Any time I use this shoulder, it hurts.”

I asked Bill to point with one finger to show me where it hurts the most. He
grabbed his right shoulder and said, “Doc, I can’t really point to one place, it kind
of hurts all over; and you know Doc, the crazy thing is, sometimes I feel like the
shoulder is popping.” I asked if he had any fever or chills and he shook his head
no. “What about steroids? Did you ever take any cortisone or drugs like that, Bill?”
Bill again shook his head no, then said, “Doc, you know me. I am healthy as a
horse. If it wasn’t for this damn shoulder, I’d arm-wrestle you!” I laughed and said
I’d take a raincheck on the arm wrestle, but after I got his shoulder better “we
would seewhowas the betterman!”Bill smiled and said, “Doc, you’re on!”

On physical examination, Bill was afebrile. His respirations were 18 and
his pulse was 74 and regular. His blood pressure (BP) was slightly elevated
at 142/84. I made a note to recheck it again before he left because who knew
when or if he would come back. His head, eyes, ears, nose, throat (HEENT) exam
was normal, as was his cardiopulmonary examination. His thyroid was normal.
His abdominal examination revealed no abnormal mass or organomegaly. There
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was no costovertebral angle (CVA) tenderness. There was no peripheral edema.
His low back examination was unremarkable. I did a rectal exam, which revealed
nomass and a normal prostate. Visual inspection of the right shoulder revealed no
cutaneous lesions or obvious mass (Fig. 1.1). The shoulder was cool to touch.
Palpation of the right shoulder revealed mild diffuse tenderness, with no obvious
effusion or point tenderness (Fig. 1.2). There was mild crepitus, but I did not

Fig. 1.1 Visual inspection of the shoulder. (From Waldman SD. Physical Diagnosis of Pain: An Atlas of
Signs and Symptoms. 3rd ed. St Louis, MO: Elsevier; 2016 [Fig. 18.1].)

Fig. 1.2 Palpation of the shoulder. (From Waldman SD. Physical Diagnosis of Pain: An Atlas of Signs
and Symptoms. 3rd ed. St Louis, MO: Elsevier; 2016 [Fig. 19.1].)
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appreciate any popping. Range of motion was decreased, with pain exacerbated
with elevation and internal rotation of the shoulder (Fig. 1.3). The drop test was
negative bilaterally (Fig. 1.4). The left shoulder examination was normal, as was
examination of his other major joints, other than some mild osteoarthritis in the
right hand. A careful neurologic examination of the upper extremities revealed
that there was no evidence of peripheral or entrapment neuropathy, and the deep
tendon reflexeswere normal.

Key Clinical Points—What’s Important and What’s Not

THE HISTORY

’ No history of acute trauma
’ No history of previous significant shoulder pain
’ No fever or chills
’ Gradual onset of shoulder pain, with exacerbation of pain with shoulder use
’ Popping sensation in the right shoulder
’ Sleep disturbance
’ Difficulty elevating the affected upper extremity to comb hair or paint ceilings

THE PHYSICAL EXAMINATION

’ The patient is afebrile
’ Normal visual inspection of shoulder

Fig. 1.3 Internal rotation of the shoulder. (From Waldman S. Physical Diagnosis of Pain: An Atlas of
Signs and Symptoms. 3rd ed. St Louis, MO: Elsevier; 2016 [Fig. 21.1].)
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’ Palpation of right shoulder reveals diffuse tenderness
’ No point tenderness
’ No increased temperature of right shoulder
’ Crepitus to palpation (see Fig. 1.2)
’ The drop test was negative (see Fig. 1.4)

OTHER FINDINGS OF NOTE

’ Slightly elevated BP
’ Normal HEENT examination
’ Normal cardiovascular examination

Fig. 1.4 (A, B) The drop arm test for complete rotator cuff tear. (From Waldman S. Physical Diagnosis
of Pain: An Atlas of Signs and Symptoms. 3rd ed. St Louis, MO: Elsevier; 2016 [Figs. 52.1 and 52.2].)
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’ Normal pulmonary examination
’ Normal abdominal examination
’ No peripheral edema
’ Normal upper extremity neurologic examination, motor and sensory

examination
’ Examination of other joints normal

What Tests Would You Like to Order?

The following test was ordered:
’ Plain radiographs of the right shoulder

TEST RESULTS

The plain radiographs of the right shoulder revealed severe osteoarthritis of the
glenohumeral joint with loss of the subacromial space and bony eburnation of
the acromium (Fig. 1.5).

Clinical Correlation—Putting It All Together

What is the diagnosis?
’ Osteoarthritis of the right glenohumeral joint

Fig. 1.5 Anteroposterior (AP) radiograph of a patient with severe glenohumeral joint osteoarthritis.
Note the superior migration of the humeral head with complete loss of the subacromial space and
bony eburnation of the acromion. (From Waldman S, Campbell RSD. Imaging of Pain. Philadelphia,
PA: Saunders; 2011 [Fig. 86.2].)
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The Science Behind the Diagnosis

ANATOMY OF THE JOINTS OF THE SHOULDER

The shoulder is a unique joint for a variety of reasons. Unlike the knee and the
hip with their inherent primary stability that results from their solid bony archi-
tecture, the shoulder is a relatively unstable joint held together by a complex
combination of ligaments, tendons, muscles, and unique soft tissues—most nota-
bly, the labrum and rotator cuff. What the shoulder lacks in stability, it more
than makes up for in its extensive range of motion. Although not a true weight-
bearing joint like the hip or knee, the shoulder joint is subjected to extreme
mechanical forces due to its extensive range of motion. Common activities such
as lifting objects overhead or throwing serve to magnify these mechanical load
factors andmake the joint susceptible to repetitive motion injuries.

To make the most of the information gleaned from the physical examination
of the shoulder, one must fully understand its functional anatomy. To fully
understand the functional anatomy of the shoulder, one must recognize that the
shoulder joint cannot be thought of as a single joint like the knee but rather as

Acromioclavicular joint

Glenohumeral
joint

Humerus

Scapula

Coracoid processAcromion

Fig. 1.6 The shoulder joint. (From Waldman S. Pain Review. 1st ed. Philadelphia, PA: Saunders; 2009
[Fig. 37.1].)
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four separate joints working in concert to function as one (Fig. 1.6). These four
joints are as follows:
’ Sternoclavicular joint
’ Acromioclavicular joint
’ Glenohumeral joint
’ Scapulothoracic joint

While the glenohumeral joint is responsible for the main functional mobility
of the shoulder joint, each of the other joints works synergistically with its coun-
terparts to allow for the extensive and extremely varied range of motion of the
shoulder joint. This unique range of motion of the shoulder joint is further
enhanced by the unusual physical characteristics of the humeral head and the
glenoid fossa. While the articular surfaces of most joints are well matched in
terms of their complementary shape with one another (e.g., the acetabulum and
the femoral head), the large, rounded humeral head is amazingly mismatched to
the much smaller and shallower, ovoid-shaped glenoid fossa. While this mis-
match allows for the unique range of motion of the shoulder joint, it also contri-
butes to the relative instability of the joint and is in large part responsible for the
shoulder joint’s propensity for injury. To this end, the shoulder joint is the most
commonly dislocated large joint in the body.

CLINICAL PRESENTATION OF ARTHRITIS OF THE
GLENOHUMERAL JOINT

The shoulder joint is susceptible to the development of arthritis from various
conditions that cause damage to the joint cartilage (Table 1.1). Osteoarthritis is
the most common cause of shoulder pain and functional disability. It may occur
after seemingly minor trauma or may be the result of repeated microtrauma.
Pain around the shoulder and upper arm that is worse with activity is present in
most patients suffering from osteoarthritis of the shoulder. Difficulty sleeping is
also common, as is progressive loss of motion.

Most patients presenting with shoulder pain secondary to osteoarthritis, rota-
tor cuff arthropathy, or posttraumatic arthritis complain of pain that is localized
around the shoulder and upper arm. Activity makes the pain worse, whereas
rest and heat provide some relief. The pain is constant and is characterized as
aching; it may interfere with sleep. Some patients complain of a grating or pop-
ping sensation with use of the joint, and crepitus may be present on physical
examination.

In addition to pain, patients suffering from arthritis of the shoulder joint often
experience a gradual reduction in functional ability because of decreasing shoul-
der range of motion. This change makes simple everyday tasks such as combing
one’s hair, fastening a brassiere, or reaching overhead quite difficult. With con-
tinued disuse, muscle wasting may occur, and a frozen shoulder may develop.
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TABLE 1.1 ’ Causes of Shoulder Pain

Localized Bony or
Joint Space Pathology

Periarticular
Pathology Systemic Disease

Sympathetically Mediated
Pain Referred From Other Body Areas

Fracture Bursitis Rheumatoid arthritis Causalgia Brachial plexopathy
Primary bone tumor Tendinitis Collagen vascular disease Reflex sympathetic dystrophy Cervical radiculopathy
Primary synovial tissue
tumor

Rotator cuff tear Reiter syndrome Shoulder-hand syndrome Cervical spondylosis

Joint instability Impingement
syndromes

Gout Dressler syndrome Fibromyalgia

Localized arthritis Adhesive capsulitis Other crystal arthropathies Postmyocardial infarction
adhesive capsulitis of the
shoulder

Myofascial pain syndromes such as
scapulocostal syndrome

Osteophyte formation Joint instability Charcot neuropathic
arthritis

Parsonage-Turner syndrome
(idiopathic brachial neuritis)

Joint space infection Muscle strain Thoracic outlet syndrome
Hemarthrosis Periarticular infection

not involving joint
space

Entrapment neuropathies

Villonodular synovitis Muscle sprain Intrathoracic tumors
Intraarticular foreign body Pneumothorax

Subdiaphragmatic pathology
such as subcapsular hematoma
of the spleen with Kerr sign

From Waldman S. Physical Diagnosis of Pain: An Atlas of Signs and Symptoms. 3rd ed. St Louis, MO: Elsevier; 2016 [Table 24.1].



TESTING

Plain radiographs are indicated in all patients who present with shoulder pain
(see Fig. 1.5). Based on the patient’s clinical presentation, additional testing
may be indicated, including a complete blood count, erythrocyte sedimenta-
tion rate, and antinuclear antibody testing. Computerized tomography may
help identify bony abnormalities. Magnetic resonance and ultrasound imag-
ing of the shoulder are indicated if a rotator cuff tear or other soft tissue pathol-
ogy is suspected (Figs. 1.7 and 1.8). Radionuclide bone scanning is indicated if
metastatic disease or primary tumor involving the shoulder is a possibility
(Fig. 1.9).

DIFFERENTIAL DIAGNOSIS

Osteoarthritis of the joint is the most common form of arthritis that results in
shoulder pain; however, rheumatoid arthritis, posttraumatic arthritis, and rota-
tor cuff arthropathy are also common causes of shoulder pain (Table 1.2;
Fig. 1.10). Less common causes of arthritis-induced shoulder pain include
collagen vascular diseases, infection, villonodular synovitis, and Lyme disease.
Acute infectious arthritis is usually accompanied by significant systemic
symptoms, including fever and malaise, and should be easily recognized; it is
diagnosedwith culture and treatedwith antibiotics rather than injection therapy.
Collagen vascular diseases generally manifest as a polyarthropathy rather than
a monoarthropathy limited to the shoulder joint; however, shoulder pain
secondary to collagen vascular disease responds exceedingly well to the intra-
articular injection technique described here.

Fig. 1.7 Longitudinal ultrasound image of the shoulder demonstrating a large tear of the supraspinatus
muscle. (Image credit: Steven Waldman, MD.)
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TREATMENT

Initial treatment of the pain and functional disability associated with osteoarthri-
tis of the shoulder includes a combination of nonsteroidal antiinflammatory
drugs (NSAIDs) or cyclooxygenase-2 (COX-2) inhibitors and physical therapy.
Local application of heat and cold may also be beneficial, as may be the topical
application of capsaicin. For patients who do not respond to these treatment

A B

C D

Fig. 1.8 (A) Anteroposterior (AP) radiograph of a patient with early osteoarthritis (OA) of the gleno-
humeral joint. There is asymmetric joint space narrowing and minor inferior osteophyte formation.
The acromioclavicular (AC) joint is normal, and the subacromial space is preserved. (B) The coronal
T1-weighted (T1W) magnetic resonance (MR) arthrogram image demonstrates chondral thinning
(white arrows), the inferior osteophyte (black arrow), and low�signal intensity (SI) loose bodies within
the spinoglenoid notch (broken arrow). (C) The chondral thinning is also seen on an axial T1W with fat
suppression (FST1W) MR image (white arrows). (D) On a more inferior axial FST1W MR image, the
osteophytes (black arrow) are visualized in association with bony eburnation of the posterior glenoid
(thick white arrow). (From Waldman SD, Campbell RSD. Imaging of Pain. Philadelphia, PA: Saunders;
2011 [Fig. 86.1].)
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Fig. 1.9 A 67-year-old male with clear-cell chondrosarcoma of the humerus. (A) Plain radiograph of proxi-
mal right humerus demonstrates diffuse sclerosis. Also evident are articular margins, irregularities reconsti-
tuted by tumor matrix, ill-defined glenoid, and increase in matrix density in the subcoracoid bursal space.
(B) Axial computed tomography (CT) of proximal humerus at tip of coracoids demonstrates intraarticular
bodies and tumor matrix in the medullary canal with disorganized cortical margination and reactive sclero-
sis. (C, D) Comparable axial T1 and T2 with fat saturation at inferior glenoid. Note complete fat marrow
replacement and extension of tumor into anteromedial joint recess and expansion of lesser tuberosity.
(E) Coronal inversion recovery demonstrates diffuse marrow involvement and tumor involving the articular
segment and extending into the metadiaphyseal junction with permeation of the cortices and medial sub-
coracoid extension into the joint. (F) Postgadolinium imaging shows heterogeneous enhancing tumor,
replacement of marrow cavity cortices, and periosteal surface with extension along undersurface of the
supraspinatus tendon of the rotator cuff and diaphyseal satellite lesions. (From Elojeimy S, Ahrens WA,
Howard B, et al. Clear-cell chondrosarcoma of the humerus. Radiol Case Rep. 2013;8(2):848 [Fig. 1].)
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modalities, intraarticular injection of local anesthetic and steroid is a reasonable
next step.

Intraarticular injection of the shoulder is performed by placing the patient
in the supine position and preparing the skin overlying the shoulder, subacro-
mial region, and joint space with antiseptic solution. Using strict aseptic tech-
nique, the practitioner attaches a sterile syringe containing 2 mL of 0.25%
preservative-free bupivacaine and 40 mg methylprednisolone to a 1.5-inch,
25-gauge needle. The midpoint of the acromion is identified, and at a point
approximately 1 inch below the midpoint, the shoulder joint space is identified
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TABLE 1.2 ’ Differential Diagnosis of Shoulder Pain (Continued)

Diagnosis Age
Type of
Onset

Location
of Pain

Night
Pain

Active Range
of Motion

Passive
Range of
Motion

Rotator cuff
tendinitis

Any Acute or
chronic

Deltoid region 1 kk Guarding Normal

Rotator cuff
tears (chronic)

Older than
40 years

Often
chronic

Deltoid region 11 kk Normal (may
later k)

Bicipital
tendinitis

Any Overuse Anterior 22 k Guarding Normal

Calcific
tendinitis

30�60
years old

Acute Point of
shoulder

11 kk Guarding Normal except
for pain

Capsulitis
(“frozen
shoulder”)

Older than
40 years

Insidious Deep in
shoulder

11 kk kk

Acromio-
clavicular
joint

Any Acute or
chronic

Over joint Lying
on
side

k Full elevation Normal

Osteoarthrosis
of gleno-
humeral joint

Older than
40 years
usually

Insidious Deep in
shoulder

11 kk kk

Glenohumeral
instability

25 years Episodic Anterior or
posterior

22 Only
apprehension

Only
apprehension

Cervical
spondylosis

Older than
40 years

Insidious Suprascapular Often Normal Normal

Thoracic outlet
syndrome

Any Usually with
activity

Neck,
shoulder,
arm

22 Normal Normal

Sympathetically
mediated
pain

Any With
contact

Neck,
shoulder,
arm, diffuse

Often k Guarding k Guarding

From Waldman S. Physical Diagnosis of Pain: An Atlas of Signs and Symptoms. 3rd ed. St Louis,
MO: Elsevier; 2016 [Table 24.2].



(Fig. 1.11). The needle is carefully advanced through the skin and subcutane-
ous tissues, through the joint capsule, and into the joint. If bone is encountered,
the needle is withdrawn into the subcutaneous tissues and is redirected supe-
riorly and slightly more medially. After the joint space is entered, the contents
of the syringe are gently injected. Little resistance to injection is felt; if resis-
tance is encountered, the needle is probably in a ligament or tendon and
should be advanced slightly into the joint space until the injection can proceed
without significant resistance. The needle is then removed, and a sterile pres-
sure dressing and ice pack are applied to the injection site. Recent clinical

Impingement
Signs

Radiation
of Pain Paresthesia Weakness Instability

Radiographic
Changes

Special
Features

111 22 22 Only due to
pain

Look for In chronic
cases

Painful arc of
abduction

11 22 22 11 22 1 Wasting of
cuff muscles

1 Occasionally
into biceps

22 Only due to
pain

Look for None Special
examination
tests

111 22 22 Only due to
pain

22 11 Tenderness11

1 22 22 22 22 22 Global range of
motion k

22 22 22 22 22 In chronic
cases

Local
tenderness

22 22 22 May have
mild1
with acute
episodes

22 111 Crepitus

Possible 22 1 With
acute
episodes

111 Often Stress tests

22 11 111 1 22 In cervical
spine

Pain with neck
movement

22 11 11 11 22 22 Special
examination
tests

Possible Ill defined 22 With disuse 22 1 Bone scan,
articular
changes,
and demin-
eralization

Vasomotor and
sudomotor
changes
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Fig. 1.10 Ultrasound image demonstrating rotator cuff tendinopathy. (Image credit: Steven Waldman,
MD)

Glenoid
fossa

Worn arthritic
cartilage

Fig. 1.11 Intraarticular injection of the glenohumeral joint. (From Waldman SD. Atlas of Pain
Management Injection Techniques. 4th ed. St Louis, MO: Elsevier; 2017 [Fig. 26.2].)
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experience has suggested that the injection of platelet-rich plasma into the gle-
nohumeral joint may provide improvement of the pain and functional disabil-
ity associated with osteoarthritis of the shoulder. Ultrasound needle guidance
may aid in the intraarticular placement of the needle in patients in whom ana-
tomic landmarks are difficult to identify (Fig. 1.12).

Physical modalities, including local heat and gentle range of motion exercises,
should be introduced several days after the patient undergoes injection for
shoulder pain. Vigorous exercises should be avoided because they will exacer-
bate the patient’s symptoms.

H I G H - Y I E L D T A K E A W A Y S

• The patient is afebrile, making an acute infectious etiology (e.g., septic arthritis)
unlikely.

• The patient’s symptomatology is not the result of acute trauma but more likely
the result of repetitive microtrauma that has damaged the joint over time.

• The patient’s pain is diffuse rather than highly localized as would be the case
with a pathologic process like subdeltoid bursitis.

• The patient’s symptoms are unilateral and only involve one joint, which is more
suggestive of a local process than a systemic polyarthropathy.

• Sleep disturbance is common and must be addressed concurrently with the
patient’s pain symptomatology.

• Plain radiographs will provide high-yield information regarding the bony
contents of the joint, but ultrasound imaging and magnetic resonance imaging
will be more useful in identifying soft tissue pathology.

Fig. 1.12 Ultrasound guided intraarticular injection of the glenohumeral joint. (Image credit: Steven
Waldman, MD)
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