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Acute Shoulder Injury

Introduction
Musculoskeletal injuries or pain complaints comprise a large portion of 

visits to emergency departments (EDs) every year. Recent estimates from the 
Centers for Disease Control and the National Hospital Ambulatory Medical 
Care Survey showed that of 136 million ED visits, 40 million were injury-
related.1,2 Injuries to the shoulder are seen following occupational, recreational, 
and sports activities, and as a result of trauma and illness (such as seizures). The 
shoulder alone accounts for 8-13% of sports-related injuries, and shoulder inju-
ries are a frequent reason for visits to the ED.3 

The shoulder is the most mobile joint in the human body. The same mecha-
nisms that allow for mobility also put the shoulder at risk for traumatic and 
overuse injuries. Patients suffering from an acute shoulder injury, or those 
with ongoing shoulder pain that impairs their athletic or daily activities, will 
seek help in the ED. Recognition and early management of chronic injury can 
facilitate recovery and return to activity. Occult fractures or dislocations can 
lead to poor outcomes if missed. Emergency physicians (EPs) are frequently 
confronted with individuals who have sustained traumatic dislocations and 
fractures to the shoulder, with patient ages spanning pediatric to elderly. Acute 
management of these injuries must be part of the EP’s skill set.

This article provides an overview of the common shoulder problems likely 
to present in the ED. Since shoulder dislocations were covered in detail in a 
recent issue, they will not be included. A careful history, physical exam, and 
working knowledge of basic shoulder orthopedics will help the physician get 
patients back to their activities sooner and safer. Additionally, familiarity with 
the shoulder will allow the emergency physician to recognize complex pathol-
ogy and refer when appropriate. 

Shoulder Anatomy
There are excellent online resources that review the anatomy of the shoul-

der. Among them is a YouTube video “Shoulder Anatomy Animated Tutorial” 
available at www.youtube.com/watch?v=D3GVKjeY1FM. The shoulder is a 
complex structure with a plethora of bones, muscles, and ligaments that allow 
for relative stability over a wide range of motion. In actuality, the shoulder is 
three joints: the glenohumeral joint, the acromioclavicular joint, and the sterno-
clavicular joint.4

The bones that form the shoulder include the proximal humerus, which is the 
insertion point for the majority of muscles that provide strength and mobility. 
The scapula is an oddly shaped bone whose acromion and coracoid process are 
the attachment sites for the majority of ligaments that provide stability. The 
clavicle, another uniquely shaped bone, guards vital blood vessels and nerves as 
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EXECUTIVE SUMMARY
 z Proximal fractures of the humerus tend to occur in older 

patients, most often female, and are most often from low-
energy trauma. Those that involve 1-3 fracture segments can 
be managed conservatively.

 z AC separations are most often caused by direct trauma or a 
fall onto the arm. They cause pain over the joint line on exam. 
Type 1 and 2 injuries have minimal displacement of the clavi-
cle on X-ray and can be treated with a sling.

 z Fractures of the clavicle nearly always occur in the middle or 
lateral aspect of the bone. Figure-of-eight dressings are no 
longer used; a simple sling will allow better healing and less 
discomfort.

 z Suspect a rotator cuff tear in older patients (particularly dia-
betics) who have pain when actively abducting the arm past 
120 degrees. Often they will have pain on palpation of the 
biceps tendon. 

they exit the thorax.
The shoulder ligaments are conve-

niently named for the bones that they 
connect, or for the shapes they resemble. 
Medially, the sternoclavicular joint is 
stabilized by the costoclavicular liga-
ments, infraclavicular ligaments, and 
the anterior and posterior portions of 
the sternoclavicular capsular ligaments. 
The medial aspect of the clavicle is con-
nected by the interclavicular ligament. 
Laterally at the acromioclavicular (AC) 
joint, the coracoclavicular ligaments, the 
conoid, and the trapezoid are strong sta-
bilizing tissues. The coracoacromial liga-
ment functions somewhat like a seatbelt 
under which some muscles of the 
shoulder travel. Additionally, because it 
is a bridge between two portions of the 
scapula, it can remain intact and pro-
vide stability when other bones of the 
shoulder are compromised. The superior 
AC ligament provides lateral stability 
to the likewise named joint. Its coun-
terpart, the inferior AC ligament, also 
provides stability but is thinner and less 
robust. The coracohumeral ligament, a 
broad connection between the coracoid 
and humerus, provides support to the 
superior glenohumeral joint. The gle-
nohumeral ligaments, comprised of the 
superior, middle, and inferior portions, 
reinforce the glenoid capsule anteriorly 
by connecting the glenoid of the scapula 
to the head of the humerus. Finally, the 
glenoid ligament, also known as the 
glenoid labrum, is less of a ligament 
and more of a soft-tissue extension of 
the shallow “socket” portion of the “ball 
and socket” shoulder joint. It functions 
to create a deeper but more forgiv-
ing pocket for the humeral head. The 
labrum is important not only because 
it is part of what allows such diverse 
movement in the shoulder joint but also 

because its injury can be a source of pain 
and joint instability.5

The latissimus dorsi and pectoralis 
major muscles insert on the humerus, 
facilitating adduction and internal rota-
tion of the shoulder. These muscles also 
affect injury patterns to the joint. For 
example, it is the overpowering forces 
from these larger muscles that cause 
posterior dislocations with seizures and 
electrocutions, and result in the infe-
rior position of bone fragments after 
humeral fractures.4 The rotator cuff 
muscles are small but important. The 
supraspinatus, infraspinatus, teres minor, 
and subscapularis (SITS muscles) 
are dynamic stabilizers, keeping the 
humeral head within the glenoid fossa 
and facilitating abduction and internal/
external rotation. Acute or chronic 
injury to the rotator cuff can lead to sig-
nificant pain, decreased range of motion, 
and functional deficits.6 The biceps 
contributes to forward flexion, abduc-
tion, or adduction, depending on the 
degree of internal or external rotation of 
the shoulder. Because of the way both 
the short and long heads of the biceps 
traverse the glenohumeral joint, they 
also contribute to joint stabilization. The 
deltoid muscle provides an elegant cap 
to the glenohumeral joint, providing 
abduction as well as overlying the axil-
lary nerve and vessels. 

The largest vessels associated with 
the shoulder are the subclavian artery 
and vein. They exit the thorax under 
the protection of the clavicle and then 
branch off to smaller vessels. Similarly, 
the brachial plexus is also protected by 
the clavicle but then branches into the 
various nerves responsible for providing 
sensation and function for some of the 
shoulder and all of the arm and forearm.

History and Physical Exam
There are excellent online 

resources that review the examina-
tion of the shoulder. Among them 
is a YouTube video “Shoulder 
Examination — Orthopaedics” avail-
able at https://www.youtube.com/
watch?v=g8xtOqZFTwo. In any 
patient who is presenting to the ED 
with an acute shoulder injury, search 
for associated life- or limb-threatening 
traumatic injuries. A brief assessment 
of the patient’s circulatory status, air-
way, breathing, and neurologic status 
should be conducted prior to more 
detailed evaluation of joint injury. 
Often, the emergency physician can 
quickly make this determination at 
the bedside by observing an injured 
but otherwise well-appearing patient. 
Should there be evidence of or con-
cern for more significant trauma, the 
primary survey and appropriate inter-
ventions will take priority over any 
shoulder injury. Do not allow dramatic 
appearing orthopedic injuries to draw 
you away from critical elements of the 
trauma assessment.

Begin with a focused but complete 
history of the problem. (See Table 1.) 
Determine where the patient is experi-
encing pain, the duration of pain, and 
whether it is getting better or worse, 
what activity (if any) was occurring 
at the time pain began, what activi-
ties worsen or relieve the pain, and any 
associated symptoms. History of 
acute trauma should raise suspicion 
of dislocation, fracture, or AC separa-
tion. History of repetitive motion and 
overuse should raise suspicion for 
osteoarthritis, chronic rotator cuff tear 
(RCT), or subacromial impingement. 
Ask about any neurologic or vascular 
complaints such as numbness, weakness, 
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or functional loss. A history of the arm 
going “dead” or feeling the shoulder 
slip during injury could indicate sub-
luxation of the glenohumeral joint. A 
unilateral “dead” arm is also common 
with a stinger, which is an injury to the 
brachial plexus. Bilateral weakness or 
paresthesia should raise suspicion for 
cervical spine injury. Presence of fever 
should raise concern for septic arthritis.

Shoulder pain may be referred from 
other organ systems. In age-appropriate 
patients, ask about associated symptoms 
such as chest pain or shortness of breath 
that may indicate angina. Peritoneal 
irritation from abdominal pathology 
may cause referred shoulder discomfort. 
Cholecystitis can present with referred 
pain to the right shoulder or scapula. 
Splenic enlargement or rupture may 
cause referred pain in the tip of the left 
shoulder (Kehr’s sign).

Past medical history can also give 
clues to etiology of shoulder pain. 
Adhesive capsulitis is more common 
in diabetics, those with thyroid disease, 
and individuals with cerebral or cardiac 
atherosclerotic disease.7 Individuals with 
prior shoulder dislocations are more 
susceptible to subsequent dislocation, or 
may present with anterior glenohumeral 
instability, RCTs, or labral tears.

In order to perform a proper inspec-
tion, the patient must be undressed. This 
is the only way to effectively evaluate 
for deformity, atrophy, skin changes and 
rash, abnormal range of motion (ROM), 
and neurologic function. (See Table 2.) 
It also enables the physician to examine 
the contralateral shoulder for compari-
son. Male patients should be examined 
shirtless; female patients may be exam-
ined in a tank top or brassiere, although 
a gown allows the easiest palpation of 
the entire shoulder girdle. Inspect the 
shoulder closely for any muscular asym-
metry or scapular winging. 

Palpate the bones for any areas of 
point tenderness or step-offs. Begin 
palpation with the SC joint and gradu-
ally work your way laterally along the 
clavicle, to the AC joint, humeral head, 
and humeral shaft. Feel for tender-
ness, crepitation, or deformity. Palpate 
the scapula from proximal to distal, as 
scapulothoracic injury and dysfunction 
can cause pain to the shoulder. Palpate 
the surrounding soft tissues of the upper 

back, scapulothoracic articulation, and 
about the proximal humerus. Palpate 
the infraspinatus, supraspinatus, rotator 
cuff insertion on the proximal humeral 
head, and the proximal biceps tendon. 
Tailor your exam to the patient; an acute 
fracture or dislocation may impair the 
patient’s ability to tolerate your exam. 
Prompt administration of appropriate 
analgesics will facilitate your assessment. 
As a general rule, inspect and palpate 
a joint above (cervical spine) and joint 
below (elbow) the shoulder.3 

Check active and passive range of 
motion. Compare to the contralateral 
side. Range of motion testing should 
include abduction, forward flexion, 
cross-body adduction, and internal and 
external rotation. Observe abduction 
and flexion from behind so that any 
asymmetry in scapular movement can 
be noted. Active range of motion may 
be limited by pain or functional defi-
cits, while passive range of motion is 
preserved in most injuries. Limitations 
of passive range of motion should raise 
suspicion for fracture, dislocation, or 
adhesive capsulitis.

Assess strength of the biceps, tri-
ceps, deltoid, and rotator cuff muscles. 
Resisted abduction with the arm angled 
30 degrees anterior to minimize deltoid 
tests the supraspinatus; external rotation 
with elbow flexed at 90 degrees, rotating 
from midline against resistance, tests the 
infraspinatus and teres minor; internal 
rotation (patient places hand against 
the small of the back and pushes off 
against resistance) tests the subscapu-
laris. Check distal pulses at the wrist. 

Suprascapular and radial nerve injury 
may result in rotator cuff weakness (par-
ticularly abduction) or impaired elbow 
and wrist extension. Axillary nerve 
injury may result in sensory deficits over 
the lateral deltoid. 

Specialized physical exam tests 
for shoulder pathology are operator 
dependent, and lack sensitivity and 
specificity. No single test should be used 
to make a pathognomonic diagnosis. 
Combinations of testing along with 
an accurate history can help narrow 
the differential diagnosis.8,9,10 Test for 
subacromial impingement by passively 
forward flexing the shoulder with the 
thumb pointing down, internally rotat-
ing the humerus (Neer’s test), or by 
abducting the shoulder to 90 degrees 
and internally rotating (Hawkin’s test). 
Pain on either maneuver is considered a 
positive exam. 

Instability is a common cause of acute 
and chronic shoulder pain in younger 
athletes, and may be unidirectional 
(most often anterior or inferior) or 
multidirectional. Application of ante-
rior and posterior stress to the shoulder 
may reveal a palpable shift in the joint 
or may only elicit discomfort. If the 
examiner suspects the patient may have 
sustained an anterior subluxation or dis-
location that has spontaneously reduced, 
duplicate the mechanism of injury by 
abducting the shoulder to 90 degrees, 
flexing the elbow, and externally rotat-
ing the glenohumeral joint. A sense of 
apprehension and impending disloca-
tion is sensitive for anterior instabil-
ity, whereas pain itself is nonspecific. 

Table 1. History of Shoulder Injury: Highlights

• Mechanism of injury; inquire about recent activities that may have resulted 
in injury, such as sport, recreation, or other physical activity

• Duration of pain
• Location of pain
• Exacerbating factors (especially overhand activity)
• Prior shoulder injury/pathology/surgery
• Associated symptoms (paresthesia, radicular pain)*
• Presence of night pain*
• Constitutional symptoms (fever, weight loss)*

* Presence of these features may indicate pathology such as cervical radiculopathy or 
neoplastic disease (although night pain is seen in rotator cuff tear/tendinopathy, and 
glenohumeral arthritis).
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Clinical testing for tears of the glenoid 
labrum is challenging. Specialized tests 
such as the O’Brien test and crank test 
may arouse clinical suspicion, but con-
clusive assessment often entails use of 
MRI.11,12 

Imaging Modalities
The recommended approach to 

shoulder pain is a thorough history and 
physical exam. Time course, mechanism 
of injury, range of motion, joint appear-
ance, and palpation of the joint are 
often very revealing. From there, imag-
ing studies can identify many of the 
most common shoulder injuries, namely 
dislocations, humeral fractures, and 
clavicular fractures. This section is an 
overview of the various imaging modali-
ties; recommendations for specific inju-
ries are discussed in greater detail later. 
A reasonable approach to an injured 
shoulder is to start with a three-view 
series of radiographs including a true 
anteroposterior, trans-scapular lateral 
(Y-view), and axillary lateral view.4 If 
an acromioclavicular joint separation is 
suspected, it may be useful to image the 
contralateral shoulder to help assess the 
severity of the lesion.13

There is ongoing interest in eliminat-
ing unnecessary imaging, which can be 
both costly and time-consuming.14 One 
case in which the need for radiographs 
continues to be debated is in those with 
suspected anterior dislocation. Rates of 
concurrent fracture in younger patients 
are low, and it has been suggested that 

forgoing a pre-reduction shoulder 
radiograph in this age group could 
reduce imaging in those with anterior 
dislocations by up to 40%.15 Similarly, 
other studies have suggested that with 
the guidance of a seasoned EP, certain 
populations, specifically those with prior 
shoulder dislocations, may not need pre- 
or post-reduction films in the non-trau-
matic setting.14,16 Use caution, however. 
One prospective study demonstrated 
post-reduction films identified six frac-
tures that were missed by pre-reduction 
films.17 It should be noted that in all of 
these studies, the identified fractures 
did not change management of the 
patient in the ED. The bottom line is 
that although the consensus agrees that 
EM physicians are excellent at identify-
ing anterior shoulder dislocations with 
physical exam and history, there is not 
yet a significantly large prospective trial 
that definitively states shoulder disloca-
tions can be managed without either a 
pre- or a post-reduction film.

Radiographs of the shoulder are not 
limited to the identification of fractures 
and dislocations. The presence of a 
superiorly displaced humeral head on 
X-ray can suggest a rotator cuff injury.6 
Calcific tendinitis, which may pres-
ent as acute pain and decreased range 
of motion, can often be identified on 
plain film.18 Ultrasound is becoming an 
increasingly used modality for evaluat-
ing soft-tissue injury of the shoulder. 
Ultrasound may be an ideal test for 
rotator cuff tendon injury. Although it is 

operator dependent, sensitivity of ultra-
sound approaches 98% for identifying 
rotator cuff tears. Acute, full-thickness 
tears are the easiest to identify as they 
are most likely to demonstrate a large 
pocket of fluid and absence of contigu-
ous tendon.18 Despite the increasing 
use of ultrasound, many orthopedists 
still consider MRI to be the modal-
ity of choice for identifying soft-tissue 
injury.19 However, this is less likely to 
be available or useful for treatment in 
the emergency department. Computed 
tomography scans, with the excep-
tion of CT angiography to evaluate 
vasculature in severe thoracic trauma, 
are not typically used in the ED to 
evaluate shoulder injuries. Most often, 
it is used in the outpatient setting to 
further categorize fracture deformities 
perioperatively.20,21,22

Proximal Humerus 
Fractures

As the population ages, there has 
been a documented increase in the 
number of proximal humerus frac-
tures. It has been postulated that this is 
related to the increased risk of falls as 
well as the increased number of those 
who suffer from osteoporosis, diabetes, 
and other comorbidities.23,24 Proximal 
humerus fractures account for approxi-
mately 6% of all adult fractures, mak-
ing them the seventh most common 
fractures seen. They account for 5% of 
all fractures seen in the ED, and are the 
third most common fracture seen in the 
elderly.3 A recent study of U.S. emer-
gency departments found that proximal 
humerus fractures appear to be more 
common in the United States than in 
other parts of the world.25 Regardless 
of the country, proximal humerus 
fractures are being seen increasingly 
often in the acute care setting.26 The 
majority of proximal humeral fractures 
are minimally or non-displaced, and 
will respond to conservative treatment 
with immobilization and early range of 
motion. Displaced fractures pose chal-
lenges to orthopedic surgeons and may 
result in associated neurological and 
vascular injury.

The most common mechanism of 
proximal humeral fractures in younger 
populations is motor vehicle crashes 
(MVCs) or other high-energy causes. In 

Table 2. Physical Examination of the Shoulder: Highlights

• Always perform a trauma-based primary survey before more detailed 
examination.

• Undress the patient to assess for atrophy or asymmetry; compare to 
contralateral side.

• Examine at least a joint above (cervical spine) and below (elbow) seeking 
referred pain or associated injury.

• Observe active range of motion while standing behind the patient, looking 
for abnormal movement.

• Check and document distal pulses and sensation over the deltoid (axillary 
nerve) before and after any procedural manipulation. 

• Specialized tests for rotator cuff injury (Neer and Hawkins impingement 
tests, etc.) are neither sensitive nor specific on their own; combine them 
with a good history and thorough examination.
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older populations, especially those older 
than age 60, proximal humeral frac-
tures are most often due to low-energy 
injuries like falls from standing height. 
They are more common in women than 
men at this age, with a ratio of 3:1, 
making up almost half of the humeral 
fractures seen in the elderly. Therefore, 
a high index of suspicion, even in those 
with low-energy trauma, is important 
to ensure the timely diagnosis of this 
injury.24,25,27,28

A thorough history can help direct 
identification of proximal humerus frac-
ture. Falling with an outstretched arm 
from a ground level height is the most 
common mechanism in the elderly. In 
younger patients, suspect the injury in 
cases of high-energy trauma to the lat-
eral shoulder. Patients frequently hold 
the arm in adduction, and complain of 
increased pain with movement. Due to 
the surrounding musculature, obvious 
deformity may not be seen; tender-
ness over the affected area is usually 
present. If there is concern that the 
humerus could be fractured, conduct an 
in-depth examination of the affected 
limb including distal pulses, active and 
passive range of motion, and sensation. 
The axillary nerve is most commonly 
affected with proximal humerus frac-
tures. Fortunately, these are usually trac-
tion or contusion injuries rather than 
complete nerve disruptions, and symp-
toms resolve with time. Fractures of the 
anatomic neck are in close proximity 
to the axillary artery and the anterior 
and posterior circumflex arteries and, 
although rare, vascular injury may occur. 
If there is apparent vascular compromise 
(pulse deficits, extremity pallor or cool-
ness, or extensive extremity swelling) or 
an open fracture, an orthopedic surgeon 
should be involved immediately.29,30

In complicated or open fractures, 
imaging may include CT and CT 
angiography to elicit details of the 
fracture and to assess the extent of vas-
cular insult. In closed fractures without 
evidence of significant neurovascular 
compromise, plain radiographs should 
be obtained. Obtain a true anterior-
posterior view of the glenohumeral 
joint, a scapular-Y, and an axillary view. 
This will allow the provider to assess for 
shoulder dislocation, glenoid fracture, 
and proximal humeral fracture. Care 

should be taken to note if the patient is 
seated or supine, as an upright film may 
allow for more accurate depiction of 
displacement and alignment.29

Classification. There are many differ-
ent classification schemes for proximal 
humerus fractures. Perhaps the two best 
known are the Neer and the AO clas-
sifications. (See Table 3.) Both systems 
were designed to help describe the 
nature of the injury to surgeons indicat-
ing the need for operative intervention 
and correct surgical approach.31,32 The 
guiding factors in both descriptive sys-
tems are injury severity, displacement, 
and vascular isolation (increased isola-
tion equals increased risk of avascular 
necrosis.)33 The AO system is less com-
monly used. Both the Neer and AO 
systems are complex, and it should be 
noted that these classification systems 
do not often change the treatment in 
the ED, but may help the emergency 
physician better define the injury when 
consulting with orthopedics.  

Management. Proximal humerus 
fractures were found in a recent study 
to carry a 10% mortality, with the 
only independent predictor of survival 
being whether or not the patients lived 
in their own homes.27 Unless there is 
an associated vascular injury or open 
fracture, most patients can be managed 
with a sling immobilizer, analgesics, and 

follow-up as an outpatient. Consider 
admission for any patient, especially one 
who is elderly, in whom ability to per-
form activities of daily living and access 
to follow-up may be compromised.29

Although it is generally agreed that 
younger patients benefit from surgical 
intervention to preserve their native 
bone, multiple studies have demon-
strated that in patients with minimally 
displaced fractures, especially in popula-
tions older than 75 years, conservative 
management allows for good mobil-
ity and quality of life.34 Patients with 

Table 3. Classification of Proximal Humerus Fractures

The Neer classification system defines proximal humerus fractures by the number of 
displaced segments, with additional categories for articular fractures and dislocations. 
Potential segments involved are the greater tuberosity, lesser tuberosity, articular 
surface, and humeral diaphysis. A segment is defined as displaced if there is > 1 cm 
separation or 45 degrees angulation.

One-Part Fracture: No fragments displaced. Fracture with no fragments displaced 
is defined as a one-part fracture regardless of actual number of fracture lines or their 
location.
Two-Part Fracture: Greater tuberosity, lesser tuberosity, or articular segment at 
anatomic or surgical neck is displaced.
Three-Part Fracture: Surgical neck is displaced, along with one tuberosity.
Four-Part Fracture: All four segments displaced, with articular segment displaced 
laterally from glenoid. 

Risk of avascular necrosis increases depending on number of fragments and 
displacement. Neer also created separate categories for fracture dislocations and to 
describe articular surface injuries.

Adapted from: Carofino BC, Leopold SS. Classifications in brief: The Neer classification for proximal 
humerus fractures. Clin Orthop Relat Res (2013) 471:39–43.

Figure 1. Proximal Humerus 
Fracture

From Southerland L, et al. Fractures in older 
adults. Trauma Reports May/June 2014.
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proximal humerus fractures that have 
1-3 fracture parts with minimal angula-
tion and/or displacement can expect to 
spend 1-4 weeks in a sling with strict 
precautions and guided rehabilitation. 
Those with 3- and 4-part fractures and 
with greater displacement and/or angu-
lation are thought to be at greater risk 
for avascular necrosis and non-union, 
and are more likely to benefit from sur-
gical repair.31,32 The length of time in an 
immobility sling as well as the types of 
surgical repair continue to be a topic of 
research and discussion among ortho-
pedists. The treatment course after the 
diagnosis in the ED will be dependent 
on both the degree of injury and the 
habits of the orthopedic surgeon.

Acromioclavicular 
Separation

Injuries to the AC joint make up 
approximately 9% of all shoulder 
injuries. Almost half of these injuries 
occur in individuals in their 20s. AC 
joint injuries are five times more com-
mon in males, and are strongly linked 
to participation in contact sports. AC 
separations are among the most com-
mon injuries seen in hockey players, 
and among the most common shoulder 
injuries seen in football players.35

The AC joint is surprisingly mobile. 
It has a surrounding capsule enclos-
ing synovial fluid and a cartilaginous 
articular surface, analogous to most 
joints. The joint capsule, along with 
the earlier mentioned coracoclavicular, 
acromioclavicular, and coracoacromial 
joints provide exceptional static stability 
to the joint, supplemented by active sta-
bilization of the deltoid and trapezius 
muscles. The AC joint is capable of up 
to 30 degrees of motion in the vertical, 
horizontal, and frontal planes. This cou-
pling of clavicular and scapular move-
ment is essential to allow for full range 
of motion of the shoulder.

The most common method of injury 
to the AC joint is application of direct 
force from a fall or impact on the 
“point” of the shoulder with the arm 
adducted. The impact drives the scapula 
inferiorly, dislocating the AC joint and 
placing stress on the coracoclavicular 
ligaments, which may also be injured. 
The AC joint may also be injured 
indirectly by a fall on an outstretched 

arm or elbow, driving the humeral head 
superior into the acromion. These inju-
ries tend to be less severe, affecting only 
the AC ligaments and sparing the CC 
ligaments. 

On presentation, patients will com-
plain of pain in the AC joint. Irritation 
of the subacromial space, lateral pectoral 
nerve, or suprascapular nerve may also 
result in referred pain to the anterior, 
lateral, or posterior shoulder.35 Swelling 
or obvious deformity may be pres-
ent depending on the degree of injury. 
Examine the patient standing; the 
weight of the arm will stress the AC 
joint and may worsen pain and accentu-
ate deformity. The patient’s shoulder 
will be tender to palpation along the 
AC joint. Motion typically is painful 
with abduction and flexion, but worse 
with cross-body adduction which gener-
ates compression forces within the joint. 
With the elbow flexed at 90 degrees and 
the shoulder internally rotated, gently 
abduct the arm to 90 degrees. Slowly 
adduct the arm across the body, keeping 
a hand on the AC joint. The maneuver 
will usually localize pain to the joint, 
and crepitation may be felt. Rotator cuff 
strength may be compromised due to 
pain. 

Standard shoulder radiographs should 
be obtained to evaluate the integrity of 
the joint.36 Radiographic findings of AC 
separation include widening of the AC 
joint greater than 3 mm and an increase 
in the coracoclavicular distance greater 
than 13 mm. Obtaining weighted “stress 
views” of the affected shoulder is of lim-
ited clinical use and no longer recom-
mended in the emergency department 
setting.3

AC Injury Classification. AC 

injuries are graded depending on the 
location and extent of ligament damage, 
as represented by radiographic findings 
following injury. Type I injury involves 
only a strain of the acromioclavicular 
ligaments. There may be mild widening 
of the AC joint but no change in the 
coracoclavicular (CC) space. A type II 
injury involves tear of the AC ligaments 
and disruption (but not a complete 
tear) of the CC ligaments. The AC joint 
will be widened, and the scapula may 
depress under weighted stress. A type 
III injury involves complete rupture of 
both ligaments. The distal clavicle will 
be prominent and may actually tent the 
skin. The scapula will be depressed infe-
riorly on plain films. Type IV, V, and VI 
injuries represent more severe injury to 
the joint and are classified according to 
the positioning and degree of displace-
ment of the clavicle relative to the acro-
mion. (See Table 4.)

Management. The end goal of AC 
injury management is establishing full, 
pain-free range of motion of the shoul-
der. Type I and II injuries can be treated 
conservatively. Initial management in 
the ED is focused on pain control. Ice, 
NSAIDs, and (if needed) a brief course 
of opioid analgesics are appropriate. 
To facilitate pain control, consider the 
use of direct joint injection with several 
cc’s of local anesthetic. This technique 
is used frequently on the sidelines of 
contact sports to facilitate return to 
play and appears to be safe. Caution 
should be advised, however, as individu-
als have exacerbated existing injury by 
returning to sport following local injec-
tion.37 Traditional sling immobilization 
is a useful pain-control adjunct, with 
gradual progression of range of motion 

Table 4. AC Separation Chart

AC separations are classified based on radiographic displacement, which correlates with 
extent of ligamentous injury.
Type I: AC ligaments sprained but intact; coracoclavicular ligaments uninjured
Type II: AC ligaments disrupted, coracoclavicular ligaments sprained but intact
Type III: AC and coracoclavicular ligaments disrupted
Type IV: AC and coracoclavicular ligaments disrupted; distal clavicle displaced 
posteriorly through the trapezius muscle
Type V: AC and coracoclavicular ligaments disrupted; muscle attachments disrupted; 
significant inferior displacement of acromion
Type VI: AC and coracoclavicular ligaments disrupted; clavicle displaced inferior to 
coracoid process and posterior to biceps and coracobrachialis tendon
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initiated over the next 1-2 weeks. Heavy 
lifting, which directly stresses the AC 
joint, should be avoided for 2-3 months. 
If the patient is an athlete involved in 
a contact sport, additional padding will 
be required to protect the joint and 
the patient should be referred to their 
certified athletic trainer. With type III 
AC injury, treatment (operative versus 
conservative) remains controversial, 
and these individuals should receive 
outpatient referral to an orthopedic 
surgeon.38 ED management with sling 
immobilization and analgesics is indi-
cated. Type IV, V, and VI injuries repre-
sent high-energy injuries with a greater 
degree of tissue disruption, and most 
are treated operatively. Immobilize the 
injured shoulder in a sling, administer 
analgesics, and consult with orthopedics 
to facilitate appropriate inpatient or 
outpatient follow-up.

Clavicle Fractures
Clavicle fractures constitute approxi-

mately 35-44% of all fractures of the 
shoulder girdle and from 2.6-5% of all 
fractures. Unlike many other shoulder 
injuries, clavicular fractures are more 
common in younger populations, with 
incidence decreasing after the first 
decade of life and not increasing again 
until the eighth decade. This is also 
one of the few fractures that is more 
common in men than in women, being 
about three times more likely in the 
male population. The mechanism of 
injury helps account for this difference; 
often clavicle fractures are the result of 
high-energy mechanisms such as falls 
while horseback riding or bicycling, or 
from motor vehicle collisions. In the 
elderly population, a fall from standing 
is the most likely mechanism. In all age 
groups, the injury occurs when patients 
fall directly onto an unprotected shoul-
der, either with or without an out-
stretched hand.28,39

When assessing clavicle fractures, it 
is important to understand the bone 
is divided into three parts: medial, 
mid-shaft, and lateral. Almost all 
clavicle fractures are mid-shaft fractures, 
accounting for 81-88%, depending on 
the age group. Medial clavicle fractures 
are by far the rarest, accounting for less 
than 2% of clavicle fractures and may be 
associated with mediastinal injury. The 

lateral third of the clavicle is fractured 
roughly 19% of the time, and may be 
associated with AC joint injury.39 There 
are a variety of classification systems 
including the Neer, the Edinburgh, 
and the Allman. In the emergency 
department, one does not need a spe-
cific classification scheme to provide 
optimal care. The provider needs only 
to identify which third of the clavicle is 
fractured and whether it is displaced or 
non-displaced.  

After ensuring stability with a trauma 
primary survey, obtain a good his-
tory with a focus on mechanism and 
symptoms. Perform a careful physical 
exam looking for obvious deformities 
first. Clavicular fractures are often eas-
ily visualized and will be point-tender 
over the fracture line. Mild skin tent-
ing may be present; compromise of the 
overlying tissue is grounds for surgical 
intervention.39 The clavicle protects 
neurovascular structures running from 
the neck to the arm, so a thorough neu-
rovascular exam should be done. Assess 
for swelling, pallor, and pulse deficits in 
the affected arm. In significantly dis-
placed or comminuted fractures, check-
ing blood pressures from side to side 
can help ascertain if there is vascular 
injury to the subclavian vessels. Pulse 
deficits or blood pressure differentials 
should raise suspicion for this injury and 
prompt vascular imaging. The brachial 
plexus may also be injured by bone frag-
ments from comminuted clavicle frac-
tures. Carefully assess the distal limb for 
strength and sensation. As the clavicle 
sits on the anterior and superior thorax, 
consider the possibility of underlying 
chest injury such as pneumo- or hemo-
thorax.40 Auscultate the chest carefully 
and have a low clinical threshold for 
obtaining imaging of the chest.

Imaging. Simple AP views of the 
clavicle (true AP and a 45 degree 
cephalic tilt AP) are often all that is 
needed to assess for injury. Be sure to 
assess the lung apex to look for pneu-
mothorax, upper rib fractures, or other 
complications. If a patient arrives and 
is dyspneic, and does not have appar-
ent clavicular fracture on X-ray but has 
a story with a concerning mechanism, 
a CT scan may be helpful to assess for 
possible medial clavicular fracture with 
posterior displacement.39 This is a rare 

complication of clavicle fracture but can 
cause compression of major vessels in 
the chest and should be considered.

Management. Barring significant 
neurovascular complications or open 
fractures, almost all clavicle fractures can 
be managed conservatively. Historically, 
even patients with displaced fractures 
were managed entirely without surgical 
intervention. Recently, there has been 
interest in surgically repairing commi-
nuted and displaced fractures, as their 
rates of non-union have been higher in 
more current studies. The debate con-
tinues, and study outcomes on surgical 
versus nonsurgical treatment remain 
mixed. Depending on both classification 
of the injury and need for rapid return 
to function, delayed surgery may be an 
option.41,42

Regardless of whether the patient 
ultimately goes to surgery, initial treat-
ment recommendations are generally 
uniform. The patient should be given 
adequate analgesics and be placed in 
a sling. Traditionally, a figure-of-eight 
sling was thought to facilitate healing. 
Recent studies show no benefit to a 
figure-of-eight sling over a traditional 
sling, and that a figure-of-eight sling 
may actually increase patient discom-
fort, risk of brachial plexus injury, and 
fracture non-union.39 The patient should 
be encouraged to wear the sling only as 
needed for comfort, and begin moving 
the shoulder as soon as he or she can 
comfortably do so.35 Provide sufficient 
outpatient pain medications and a 
referral to orthopedic surgery. Patients 

Figure 2. Clavicle Fracture

Image courtesy of Ademola Adewale, MD

Image 1: Clavicle and rib fractures

Picture courtesy of Ademola Adewale MD,FAAEM. © 
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should be advised to return should they 
develop distal extremity pain or weak-
ness, or should they notice any break-
down of skin overlying the fracture 
sight.

Sternoclavicular Injuries
The sternoclavicular (SC) joint is 

it the only true joint connecting the 
upper limb and the axial skeleton. It has 
only a shallow articulation between the 
clavicle and the sternum, relying heav-
ily on its surrounding ligaments rather 
than a deep joint pocket for stability.43,44 
Despite this, the SC joint is rarely dis-
located. SC dislocations make up only 
about 3% of shoulder girdle dislocations, 
the majority of which are the result 
of high-energy injuries from MVCs 
and sports such as rugby or football.45 
Similar to other high-energy injuries, 
they are most common in young males.5  

SC injuries may be categorized as 
type 1-3 or as mild, moderate, and 
severe. The mild (type 1) injury is 
not a dislocation but rather a sprain 
of the joint’s surrounding ligaments. 
Movement of the shoulder will elicit 
pain, and the joint may be tender and 
swollen. A moderate (type 2) injury is a 
partial thickness tearing of one or more 
surrounding ligaments, and may present 
with a greater degree of pain, swelling, 
and dysfunction. Some subluxation of 
the joint may be felt with manual stress. 
In either mild or moderate injury, both 
the exam and radiographs reveal that 
the joint is in proper anatomic position 
at baseline and does not fully dislocate. 
A severe (type 3) injury is a complete 
anterior or posterior dislocation of the 
joint.35,45,47 Patients will have severe 
pain worsened by shoulder movement. 
Deformity will be noted when com-
pared to the contralateral shoulder, with 
either prominence (anterior dislocation) 
or absence (posterior dislocation) of the 
joint on observation.

Severe SC injuries are described as 
anterior or posterior based on whether 
the head of the clavicle lies anterior 
or posterior to the sternum. Anterior 
dislocations are far more common than 
posterior ones, with an incidence of 
between 5-27% of SC injuries.46 If a 
severe SC injury is suspected, a radio-
graph of the chest using the serendipity 
view (patient supine, with X-ray tube 

tilted 40 degrees and pointed at the 
manubrium) can be helpful in verify-
ing the location of the clavicle head. If 
a posterior dislocation is suspected, CT 
may be preferable because soft tissue 
can be better visualized, and the use of 
contrast can highlight associated vascu-
lar injuries.43,44

Mild and moderate SC injuries may 
be treated with ice, analgesics, and sling 
immobilization for comfort.45,47 Active 
individuals and those with any degree 
of SC joint instability on exam should 
be referred to an orthopedic surgeon 
for outpatient follow-up. If an anterior 
dislocation is identified, attempting 
reduction in the ED is reasonable, given 
that many SC dislocations are treated 
successfully with closed reduction and 
conservative management.46 Before 
attempting this, the patient should be 
informed that the clavicle may spon-
taneously dislocate immediately or 
subsequently post-reduction. Place the 
patient supine with a towel roll between 
the shoulder blades, and apply gentle 
pressure to the anteromedial clavicle 
until reduced. If the joint remains 
reduced, place the patient in a figure-
of-eight brace (the patient will need 
to remain braced for 4 to 8 weeks). If 
reduction is not successful, place him or 
her in a sling for comfort. In either case, 
provide adequate analgesics, and refer 
the patient to an orthopedic surgeon for 
outpatient follow-up.35,43,45 

Posterior SC dislocations are con-
sidered surgical emergencies because of 
the potential for damage to underlying 
structures such as the esophagus, the 
vagus and phrenic nerves, the trachea, 
and innominate artery and vein.43,48 
Posterior dislocation should be consid-
ered if a patient sustains injuries to the 
chest or shoulder from a high-energy 
mechanism. Exam findings such as 
dysphagia, dysphonia, edema, or venous 
congestion of the arm and/or neck of 
the ipsilateral limb may all be sugges-
tive of a posterior SC dislocation. If 
the injury is suspected or seen on plain 
radiographs, obtain a CT scan with IV 
contrast. While emergent reduction 
with a towel clamp is often described 
in the literature, posterior dislocations 
should undergo closed reduction in the 
operating room under general anesthe-
sia, with a vascular or cardiothoracic 

surgeon available due to risk of damage 
to underlying structures. Rarely, open 
operative reduction will be required.43,45

Rotator Cuff Injuries
Rotator cuff injuries are a common 

cause of shoulder pain in all age groups, 
and they encompass a spectrum of 
injuries. The true incidence of rotator 
cuff tears secondary to acute trauma is 
unknown; complete tears in the young 
are relatively uncommon and associ-
ated with a higher energy mechanism 
of injury such as a significant fall, 
MVC, or shoulder dislocation. With 
even minor trauma, tears occur more 
frequently in patients older than age 50. 
Overuse injuries are most commonly 
seen in athletes and active individuals, 
and increase in frequency after age 40. 
Mechanical irritation of the rotator cuff 
in the subacromial space may create 
“impingement syndrome” with resultant 
strain, tendinopathy, and subacromial 
bursitis.3,49,50 

Differentiating rotator cuff injury 
from other pathology such as simple 
strains, contusions, or bursitis can be 
challenging. Diagnosis ultimately is 
made based on history of the injury, 
physical findings, and imaging studies, 
and often will not be confirmed in the 
ED. Patients with rotator cuff injury 
will often localize pain to the lateral 
deltoid. Pain is made worse with over-
head activities, and night ache is a com-
mon complaint. Historically, patients 
may recall a direct blow or traction 
injury to the shoulder. In overuse, they 
may not recall a specific injury but may 
have engaged in repetitive activity such 
as cleaning or moving boxes. Overhand 
sporting activities such as swimming, 
tennis, baseball, or softball may pre-
cipitate or worsen injury. Patients may 
report a history of painful clicking or 
popping in the shoulder. 

Tenderness to palpation of the rela-
tively deep muscles of the rotator cuff 
may be difficult to elicit. Palpate the 
long head of the biceps tendon in the 
bicipital groove to determine biceps 
involvement. Biceps tendinopathy 
rarely exists alone; it is estimated that 
more than 90% of cases of biceps ten-
dinopathy are associated with tears of 
the rotator cuff or labrum.51 In patients 
older than 50 years or in patients with 
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pain radiating past the elbow, perform 
a careful cervical spine examination to 
rule out radicular symptoms. Patients 
will most likely have painful “arc of 
motion” with active abduction beyond 
120 degrees, and in significant tears may 
be unable to fully abduct the shoulder. 
Observe ROM from behind, looking 
for asymmetric movements or muscular 
atrophy. Neer and Hawkins tests may 
be positive if impingement is present. 
While no single physical exam test is 
specific enough to rule in a tear, the 
combination of trauma history, painful/
limited arc of motion, and advanced age 
highly correlates with the presence of 
rotator cuff pathology.3,8,9,52

Imaging. Radiographs of the shoul-
der should be performed to exclude 
fracture or dislocation. Obtain AP and 
axillary views. This allows the examiner 
to also look for signs of AC or gleno-
humeral arthritis, calcific tendinosis of 
the supraspinatus, and spurring of the 
acromion that may contribute to nar-
rowing of the subacromial space. As 
noted earlier, superior displacement of 
the humeral head may be seen in rota-
tor cuff tears, but in most cases plain 
films are nondiagnostic.3,6 Confirmation 
of rotator cuff tears is most often 
accomplished through outpatient MRI, 
although ultrasound use is increasing, 
and may be even more sensitive than 
MRI when performed by an experi-
enced operator.52,53 If the patient has full 
range of motion, further imaging studies 
can be safely deferred to allow a trial of 
conservative treatment.

Treatment. Patients with suspected 
rotator cuff pathology in the ED should 
be treated with ice, analgesics, and a 
sling for comfort. Appropriate refer-
ral to an orthopedist or sports medi-
cine specialist should be given. Advise 
patients of all ages to institute gentle 
range-of-motion as soon as tolerated. 
Young, active individuals with acute 
traumatic tears are more likely to have 
surgical intervention. Active patients 
with partial tears due to overuse and 
degenerative changes are likely to 
respond to aggressive rehabilitation 
and rotator cuff strengthening. Surgical 
tendon repair and decompression of 
the subacromial space are considered 
in recalcitrant cases. In older patients, 
surgery remains controversial, as many 

patients with full thickness tears are 
asymptomatic. That is contrasted by 
concerns that in symptomatic patients, 
tendon repair becomes increasingly dif-
ficult when surgery is delayed.50 Once 
again, the mainstay of treatment in the 
ED is conservative management to 
include analgesia, range of motion, and 
close follow-up. 

Adhesive Capsulitis
Adhesive capsulitis or “frozen shoul-

der” is characterized by insidious onset 
of pain and loss of range of motion 
of the joint. The exact mechanism 
of the disease is poorly understood. 
Pathologically, it results from contrac-
tion of the glenohumeral joint capsule 
and adherence to the humeral head. 
The incidence of adhesive capsulitis 
is approximately 3% in the general 
population. Women are more often 
affected than men, with a peak inci-
dence between 40 and 70 years of age. 
Individuals with insulin-dependent 
and non-insulin dependent diabetes, 
and meeting criteria for prediabe-
tes are at significantly increased risk. 
Approximately 20% of diabetics will 
develop adhesive capsulitis, as compared 
to 2-5% of the general population.3 Less 
commonly associated conditions include 
hypo- and hyperthyroidism, Parkinson’s 
disease, hypoadrenalism, cardiac disease, 
and stroke.54 While adhesive capsulitis 
may be diagnosed as idiopathic or “pri-
mary,” underlying shoulder pathology 
such as rotator cuff tendinopathy or 
tear, subacromial bursitis, biceps ten-
dinopathy, or recent shoulder surgery 
or trauma may exist and probably is a 
greater contributor to disease risk than 
previously thought.

Adhesive capsulitis has been classi-
cally described as having three sequen-
tial stages: painful stage, freezing stage, 
and recovery stage. There is no evidence 
to validate this classification, as pain 
and limited range of motion may occur 
in all phases of the disease. Pain and 
decreased range of motion can persist 
for years, and 10% of patients never 
regain full range of motion.55

History and Physical Exam. Patients 
will complain of poorly localized, deep 
aching pain and diminished range of 
motion. Progressive difficulty in reach-
ing forward, overhead, and (especially) 

behind the back will be present. Be 
sure to ask about the presence of fever, 
night sweats, weight loss, or neuro-
pathic symptoms in the extremity that 
may indicate presence of other disease 
processes such as cervical radiculopathy 
or neoplasm. Additional differential 
diagnosis considerations include gleno-
humeral osteoarthritis, rotator cuff and 
biceps tendinopathy, acromioclavicular 
arthropathy, and autoimmune disease 
(lupus, rheumatoid arthritis). As noted, 
these etiologies may occur alongside 
adhesive capsulitis, making the diag-
nosis challenging. Adhesive capsulitis 
can often be differentiated from other 
diseases by limitation in passive range of 
motion.3 Loss of motion with forward 
flexion, abduction, and external and 
internal rotation should raise suspicion 
for adhesive capsulitis. Compare these 
maneuvers on the affected and unaf-
fected sides to accurately assess deficits.

The gold standard for diagnosis of 
adhesive capsulitis is direct visualization 
under surgery, although other imaging 
modalities such as MRI are being used 
increasingly to supplement the history 
and physical exam.54,55 In the ED, it 
is prudent to obtain plain radiographs 
to assess for tumors, pathologic frac-
tures, severe osteoarthritis, and calcific 
tendinitis. 

Management of adhesive capsulitis 
is controversial, and good data for any 
of the common treatment modalities is 
lacking. These include NSAIDs, corti-
costeroids (oral and injected), physical 
therapy, and acupuncture. Some patients 
with severe and recalcitrant symptoms 
may benefit from joint manipulation 
under general anesthesia or surgical 
capsular release.55 These decisions will 
ultimately be made as an outpatient, and 
the EP should refer any suspected cases 
of adhesive capsulitis to an orthopedic 
surgeon. ED treatment should include 
pain control (NSAID, acetaminophen, 
and a brief course of opioid analgesics 
if warranted) and instructions to avoid 
immobilization and institute early 
range-of-motion exercises. Consider 
oral prednisone, starting at 40-60 mg 
and tapering down by 10 mg every 4-7 
days, as this may provide a short-term 
(6 weeks) improvement in pain and 
range of motion.56 Ensure underly-
ing medical issues such as diabetes 
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or thyroid disease are well controlled. 
Remember that if you do elect to treat 
with steroids, hyperglycemia will be 
worsened. If the patient does not have 
a preexisting diagnosis of diabetes, it is 
reasonable to refer the patient to his or 
her primary care physician for outpa-
tient screening.
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CME Questions
1. Weakness of the infraspinatus 

muscle of the rotator cuff is most 
likely to affect which of the follow-
ing motions?
A. internal rotation
B. horizontal flexion
C. abduction
D. external rotation

2. The most useful specialized test 
when performing physical examina-
tion of the shoulder is:
A. Neer’s test
B. anterior apprehension test
C. Hawkins’ test
D. none of the above

3. Which of the following statements 
is true regarding proximal humeral 
fractures?
A. They account for 5% of fractures 

seen in the elderly.
B. They are the third most common 

fracture seen in the emergency 
department.

C. The majority of proximal 
humeral fractures are minimally 
or non-displaced.

D. High-energy trauma is the most 
common mechanism seen in 
patients older than 6 years.

4. The first-line imaging modality for 
clinically suspected closed proximal 
humeral fracture without evidence 
of neurovascular compromise is:
A. non-contrast CT scan
B. plain radiographs
C. MRI
D. CT angiography

5. Acromioclavicular separation 
involving complete tear of the AC 
ligaments and partial disruption of 
the CC ligaments is classified as 
what type of AC injury?
A. type I
B. type II
C. type III
D. type IV

6. Along with analgesics and orthope-
dic referral, ideal management for an 
AC separation includes:
A. traditional sling immobilization
B. figure-of-eight sling immobiliza-

tion
C. shoulder immobilizer with inter-

nal rotation
D. shoulder immobilizer with exter-

nal rotation
7. Which of the following is true 

regarding clavicle fractures?
A. Lateral-third fractures are associ-

ated with mediastinal injury.
B. Midshaft fractures account for 

50% of clavicle fractures seen.
C. Medial clavicle fractures are 

rarely seen.
D. Medial clavicle fractures are 

associated with AC joint injury.
8. In patients with clavicle fractures, 

use of a figure-of-eight sling is asso-
ciated with which of the following?
A. decreased healing time
B. increased patient discomfort

C. increased rates of fracture non-
union

D. both B and C
9. A 68-year-old male patient presents 

to your ED complaining of pain in 
his shoulder. Pain came on gradu-
ally after helping his granddaughter 
move. He describes an aching pain 
deep in the shoulder, made worse 
with overhand activity. He is other-
wise healthy. Which of the follow-
ing would you expect to see on his 
physical examination?
A. pain with active abduction 

beyond 120 degrees
B. decreased passive range of 

motion with overhead reach (for-
ward flexion)

C. apprehension with anterior stress 
on the glenohumeral joint

D. loss of distal pulses with over-
head movements of the shoulder

10. Which of the following statements 
regarding adhesive capsulitis is 
incorrect?
A. Adhesive capsulitis can be dif-

ferentiated from other causes of 
shoulder pain by the presence of 
limited passive range of motion.

B. Secondary causes of adhesive 
capsulitis account for fewer cases 
than originally suspected.

C. Myocardial infarction and stroke 
are infrequently associated with 
adhesive capsulitis.

D. Both B and C are incorrect.
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