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Acute Shoulder Trauma: What the 
Surgeon Wants to Know1

Many excellent studies on shoulder imaging from a radiologic 
perspective have been published over the years, demonstrating the 
anatomy and radiologic findings of shoulder trauma. However, it 
may not always be clear what the surgeon, who bears the respon-
sibility for treating the injured patient, really needs to know about 
the injury to predict outcomes and plan management. The authors 
review the relevant osseous, soft-tissue, and vascular anatomy and 
describe the clinically relevant concepts that affect management. 
Familiarity with the Neer classification system for proximal humer-
us fractures can have a significant impact on treatment. The length 
and displacement of the medial humeral metaphyseal fragment 
helps predict the risk of ischemia in proximal humerus fractures. 
The Nofsinger approach for measuring the area of glenoid fossa 
bone loss can help the surgeon determine the need for surgical 
repair of a bony Bankart lesion. The size of Hill-Sachs and reverse 
Hill-Sachs lesions is also an important predictor of stability. The 
Ideberg classification system for intraarticular fractures of the gle-
noid fossa, combined with information on instability and joint in-
congruity, helps determine the need for surgical fixation of glenoid 
fossa fractures. Awareness of what matters to the surgeon can help 
radiologists better determine where to focus their attention and ef-
forts when describing acute shoulder trauma.
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After completing this journal-based SA-CME 
activity, participants will be able to:

 ■ Describe the shoulder anatomy and the 
superior shoulder suspensory complex.

 ■ Discuss common patterns of fracture 
and displacement following acute shoul-
der trauma.

 ■ Identify radiologic findings that are 
relevant for surgical decision making in 
patients with traumatic shoulder injuries.

See www.rsna.org/education/search/RG.

SA-CME LEARNING OBJECTIVES

Introduction
Radiographic evaluation of the shoulder is commonly performed by 
the emergency radiologist and plays a key role in triage and treat-
ment of patients with shoulder injuries. In cases involving orthopedic 
consultation, the surgeon asks several questions to help determine 
optimal patient management in terms of both immediate disposition 
and definitive care. Understanding what the surgeon really wants to 
know expedites treatment and helps ensure that all relevant findings 
are incorporated into patient care decisions.

In this article, we describe injuries to the lateral part of the shoul-
der: specifically, fractures of the proximal humerus, dislocations and 
fracture-dislocations of the glenohumeral joint, and fractures involv-
ing the glenoid fossa and scapular neck. We also discuss criteria for 
surgical repair and surgically relevant classification systems, bearing 
in mind that preferences vary across institutions and between sur-
geons. In addition to reviewing the literature, we consulted with an 
orthopedic surgeon with specialized expertise in treatment of shoul-
der injuries to help us identify what a surgeon really needs to know 
about such injuries to predict outcomes and plan management.
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ing nearly circumferentially around the base of 
the anatomic head, where the glenohumeral joint 
capsule inserts.

The greater tuberosity is a protuberance at the 
lateral humeral head, to which the supraspinatus, 
infraspinatus, and teres minor tendons attach. On 
radiographs, the greater tuberosity is best seen 
when the shoulder is externally rotated (3); with 
internal rotation, it is superimposed over the hu-
meral head, making the head appear rounded.

The lesser tuberosity is a small tubercle where 
the subscapularis tendon inserts at the anterior 
humeral head and is situated inferior to the 
greater tuberosity. Because of its anterior posi-
tion, the lesser tuberosity is best visualized when 
the shoulder is internally rotated; with external 
rotation, it is superimposed over the humeral 
shaft (3). The bicipital groove (or intertubercular 
sulcus) runs along the anterior humeral neck and 
separates the greater and lesser tuberosities.

The surgical neck is less strictly defined, but 
the term generally refers to the flared portion of 
bone joining the proximal shaft just below the 
level of the tuberosities. This is the location of the 
primary physis of the proximal humerus in pedi-
atric patients. During development, the ossifica-
tion centers of the greater and lesser tuberosities 
fuse with that of the anatomic head to form the 
proximal humeral epiphysis, which is separated 
from the metaphysis and humeral shaft by the 
primary physis (4). From a surgical perspective, 
however, in adult patients the greater and lesser 
tuberosities might more easily be considered as 
part of the metaphysis, contributing cortical com-
ponents to the metaphyseal medullary bone con-
necting the surgical and anatomic necks.

The anterior and posterior circumflex arteries 
arise from the axillary artery (Fig 2), with each 
giving rise to an ascending branch that enters 
the humerus and flows retrograde (distal to 
proximal) into the anatomic head as the arteria 
arcuata (1). Minimal additional arterial contri-
bution derives from the arteries of the rotator 
cuff, which enter the greater tuberosity, and 
from the intraosseous metaphyseal artery via the 
humeral shaft.

The scapula is a triangular bone with medial, 
lateral, and superior borders. The scapular spine 
runs along the posterior aspect of the scapular 
body and continues laterally as the acromion 
process. The scapular spine separates the scapular 
body into supraspinous and infraspinous por-
tions. At the upper part of the lateral scapular 
margin is the glenoid process, composed of the 
glenoid neck and glenoid fossa (Fig 1). The gle-
noid fossa (or glenoid cavity) is a pear-shaped 
articular surface of the lateral scapula that is cov-
ered with articular cartilage, except in its central 

Normal Anatomy
The shoulder consists of three bones and four 
articulations. The bones include the clavicle, 
scapula, and proximal humerus. The articula-
tions include the glenohumeral, acromioclavicu-
lar, and sternoclavicular joints and the scapulo-
thoracic articulation (or scapulothoracic motion 
interface).

The proximal humerus can be divided into 
four parts: the anatomic head, the greater tuber-
osity, the lesser tuberosity, and the surgical neck, 
which joins the other parts to the shaft (Fig 1) (1). 
The anatomic head is the articular portion of the 
humeral head. It is normally angled 130°–140° 
superomedial to the long axis of the humeral shaft 
(2). The anatomic neck is a shallow waist extend-

TEACHING POINTS
 ■ The arm is supported by an osseoligamentous ring composed 

of the acromion process, acromioclavicular joint capsule, dis-
tal clavicle, coracoclavicular ligaments, coracoid process, and 
glenoid process. In aggregate, these structures are referred 
to as the superior shoulder suspensory complex (SSSC) and 
provide a stable ring of supporting structures to prevent or 
reduce displacement of the other elements within the com-
plex. Additional support is provided by the deltoid, trapezius, 
pectoralis, and rotator cuff muscles. Multiple injuries within 
the SSSC may potentially destabilize the arm relative to the 
shoulder girdle and are important to recognize.

 ■ Proximal humerus fractures are most commonly classified ac-
cording to the system developed by Charles Neer in 1970. 
The Neer classification system is based on the anatomic struc-
tures involved, and fractures at one or more locations can re-
sult in division of the proximal humerus into as many as four 
parts: the anatomic head, a metaphyseal fragment containing 
the lesser tuberosity, a metaphyseal fragment containing the 
greater tuberosity, and the humeral shaft. A part is considered 
to be separate only if it is displaced at least 1 cm or angled at 
least 45°.

 ■ Any anatomic neck fracture is associated with increased risk of 
avascular necrosis. However, the risk increases further when 
the spur of bone derived from the medial metaphyseal cortex 
that remains attached to the anatomic head (the medial me-
taphyseal segment) is shorter than 8 mm or displaced more 
than 2 mm, implying that the medial periosteum is disrupted. 
The combination of anatomic neck fracture with a short and 
displaced medial metaphyseal segment yields a positive pre-
dictive value for ischemia of 97%.

 ■ Stability decreases with a bony Bankart lesion of any size but 
increasingly for larger defects. Bone reconstruction of the gle-
noid may be necessary to avoid recurrent instability as the size 
of the bone defect increases. Indications vary with patient and 
surgeon factors, but a defect that affects over 20%–25% of 
the glenoid surface area tends to be associated with higher 
rates of redislocation following repair of soft tissue only. 
Furthermore, concomitant bony Bankart and Hill-Sachs le-
sions reduce stability more than either in isolation.

 ■ Most scapular fractures are minimally displaced extraarticular 
fractures of the scapular body, acromion, or coracoid pro-
cess and are treated nonsurgically. However, fractures of the 
glenoid neck or articular surface are more likely to require 
surgical repair.
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The arm is supported by an osseoligamentous 
ring composed of the acromion process, acro-
mioclavicular joint capsule, distal clavicle, cora-
coclavicular ligaments, coracoid process, and 
glenoid process. In aggregate, these structures 
are referred to as the superior shoulder suspen-
sory complex (SSSC) (Fig 3) (7) and provide a 
stable ring of supporting structures to prevent 
or reduce displacement of the other elements 
within the complex. Additional support is pro-
vided by the deltoid, trapezius, pectoralis, and 
rotator cuff muscles. Multiple injuries within the 
SSSC may potentially destabilize the arm rela-
tive to the shoulder girdle and are important to 
recognize.

Proximal Humerus Fracture
Fractures of the proximal humerus are among 
the most common fractures of the appendicular 
skeleton, representing approximately 5.7% of all 
extremity fractures (8). Humeral fractures are 
seen after both high- and low-energy trauma and 

Figure 1. Normal radiographic anatomy of 
the proximal humerus and lateral scapula.  
Anteroposterior (a), Grashey (b), and axil-
lary (c) radiographs of the shoulder show 
normal glenohumeral alignment. The proxi-
mal humerus is composed of an anatomic 
head (black line), greater tuberosity (white 
line in a and b), lesser tuberosity (brown line), 
and surgical neck (brown shading in a and 
b). The joint capsule attaches at the anatomic 
neck of the humeral head (arrows in b). 
The glenoid process of the lateral scapula is 
formed by the glenoid fossa (yellow shading) 
and glenoid neck (blue lines). Superiorly, the 
base of the coracoid process (gold contour-
line) demarcates the anatomic glenoid neck 
(black arrowheads in a and b) and surgical 
glenoid neck (white arrowheads in a and b).

“bare area.” The shallow glenoid fossa accom-
modates a broad range of motion by the humeral 
head. The osseous glenoid rim is augmented by 
the fibrocartilaginous glenoid labrum, and the 
glenohumeral articulation is further stabilized 
statically by the synovium-lined joint capsule, in-
cluding focal thickenings known as glenohumeral 
ligaments, and dynamically by the myotendinous 
rotator cuff (5).

The glenoid usually demonstrates mild supe-
rior inclination and posterior version relative to 
the scapular body, although this morphology var-
ies between genders and races (6). The glenoid 
neck connects the articular glenoid fossa to the 
scapular body. The coracoid process arises from 
the anterosuperior aspect of the glenoid neck, 
near the rim. The anatomic neck of the glenoid 
extends from the junction of the glenoid neck 
and the scapular body to the lateral margin of the 
coracoid base (Fig 1). The surgical neck of the 
glenoid extends to the suprascapular notch, me-
dial to the coracoid base.
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Figure 3. SSSC. The arm is supported by an osseoliga-
mentous ring formed by the glenoid process (G), acro-
mion process (A), acromioclavicular joint capsule (AJC), 
distal clavicle (Cl), coracoclavicular ligaments (CCL), and 
coracoid process (Co).

Figure 2. Vascular supply of the proximal humerus. 
Red = arteries outside the bone, gold = intraosseous 
arteries. The anterior circumflex (AC) and posterior cir-
cumflex (PC) arteries arise from the axillary artery (Ax) 
and are the primary blood supply to the humeral head. 
An ascending branch (ab) arises from each circumflex 
artery, entering the bone and flowing retrograde above 
the level of joint capsule insertion (white line). Minor 
contributions arise from the arteries of the rotator cuff 
(RC) via the greater tuberosity and from the intraosse-
ous metaphyseal artery (io) within the humeral shaft.

are particularly characteristic of falls in elderly 
women with osteoporosis (8).

Proximal humerus fractures are most com-
monly classified according to the system devel-
oped by Charles Neer in 1970 (Fig 4) (9). The 
Neer classification system is based on the ana-
tomic structures involved, and fractures at one or 
more locations can result in division of the proxi-
mal humerus into as many as four parts: the ana-
tomic head, a metaphyseal fragment containing 
the lesser tuberosity, a metaphyseal fragment con-
taining the greater tuberosity, and the humeral 
shaft. A part is considered to be separate only if 
it is displaced at least 1 cm or angled at least 45°. 
All fractures not meeting the numeric criteria for 
displacement or angulation are classified as one-
part fractures, regardless of the actual number of 
fracture fragments or the degree of comminution. 
Four-part fractures of the proximal humerus have 
at least 1-cm displacement or 45° angulation of 
each of the four parts.

In combination with patient factors and sur-
geon expertise, the Neer classification system is in-
tended to guide treatment of a particular fracture 
(10). Most fractures (85%) are one-part fractures, 
which are generally treated nonsurgically (9). Two-
part fractures may require surgical repair, and 
three- and four-part fractures may require surgical 
repair or shoulder arthroplasty (10).

However, classification is limited by the 
somewhat arbitrary definition of displacement 
for a given part, which was not based on any ra-
diologic or clinical data. An avulsion fracture of 
the greater tuberosity that is displaced 10 mm 
is considered a two-part fracture, whereas frac-
tures of the greater tuberosity and surgical neck, 
each with 9-mm displacement, taken together 
are considered a one-part fracture. Furthermore, 
displacement is difficult to measure accurately on 
radiographs, resulting in poor intra- and interob-
server reproducibility (11,12).

In day-to-day usage, the Neer system is often 
applied more loosely, and indications for surgery 
are dependent on multiple other factors. For ex-
ample, some surgeons favor performing surgery 
for varus or valgus angulation exceeding 30° 
rather than 45° (10). An orthopedic surgeon may 
prefer that the radiologist describe the injury and 
provide measurements where appropriate but not 
dictate a Neer grade that may differ from the sur-
geon’s estimation. Articular split and osteochon-
dral impaction fractures are also important to 
identify but are not given a separate classification 
in the Neer system.

A proposed checklist for accurate and com-
plete reporting of proximal humerus fractures is 
shown in Table 1 and includes the elements most 
likely to affect management decisions.

Intracapsular Fracture  
of the Proximal Humerus
The joint capsule inserts onto the anatomic neck 
of the humeral head, so that intracapsular frac-
tures include anatomic neck and articular split 
fractures. Comminuted and displaced fractures of 
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the proximal humerus have long been recognized 
as posing a risk of infarction of the anatomic head 
(13). Tenuous retrograde blood supply to the 
intracapsular humeral head can be disrupted by 
(a) fractures of the anatomic neck, (b) four-part 
fractures of both the greater and lesser tuberosities 
(which also isolate the anatomic head), or (c) a 
comminuted articular split fracture (in which frag-
ments are separated from the tuberosities).

Articular split fractures of the humeral head 
(also called head split fractures) can be simple 
(ie, with a single articular fracture line [(Fig 5]) 
or comminuted (ie, resulting in more than two 
anatomic head fragments [Fig 6]). Fractures 
extending through the articular cartilage are diffi-
cult to reduce and fix, and the prognosis worsens 
with patient age (1,13).

Fracture of the anatomic neck potentially re-
moves the anatomic head from all capsular attach-
ments. Fractures separating both the greater and 
lesser tuberosities may also isolate the anatomic 
head from the shaft (Fig 7) (9,14). In such a case, 
lateral subluxation of the anatomic head relative 
to the glenoid and humeral shaft suggests that 
the head is detached from the rotator cuff and its 
blood supply. Any anatomic neck fracture is as-
sociated with increased risk of avascular necrosis. 
However, the risk increases further when the spur 
of bone derived from the medial metaphyseal cor-
tex that remains attached to the anatomic head 
(the medial metaphyseal segment) is shorter than 
8 mm or displaced more than 2 mm, implying that 
the medial periosteum is disrupted. The combina-
tion of anatomic neck fracture with a short and 

Figure 4. Drawings illustrate the 
Neer classification system for proximal 
humerus fractures. Depending on dis-
placement and angulation, up to four 
separate parts can result from fractures 
involving the surgical neck, anatomic 
neck, metaphyseal bone containing 
the greater tuberosity, and metaphy-
seal bone containing the lesser tuber-
osity. Any of these fractures can also 
be combined with anterior or poste-
rior glenohumeral joint dislocation.

Table 1: Checklist for Radiographic or CT Reporting of Proximal Humerus Fractures

Element Criteria/Description of Significance

Measurement of displacement (mm or cm) ≥1 cm
Measurement of angulation (degrees) ≥45*

Presence of articular split Simple or comminuted
Articular fracture fragments detached from both tuber-

osities and/or dislocated
Presence of anatomic neck fracture or fractures of  

both the lesser and greater tuberosities
. . .

If anatomic neck is fractured, length and displacement 
of medial metaphyseal segment (metaphyseal spur 
attached to anatomic head)

<8 mm long
>2-mm displacement

Presence of segmental surgical neck fracture . . .
Presence of concomitant glenohumeral dislocation Direction of dislocation

Location of articular fragments

Note.—CT = computed tomography.
*Some surgeons may use varus or valgus angulation ≥30°.
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Figure 5. Simple articular split fracture in a 48-year-old woman who was involved in a high-speed motor 
vehicle accident. Axillary radiograph (a) and three-dimensional (3D) volume-rendered CT image (b) of the 
shoulder (inferosuperior view) show a fracture of the humeral diaphysis with a longitudinal split extending into 
the articular surface of the anatomic head (arrow).

(13) and is strongly considered when the pa-
tient is elderly, the risk of avascular necrosis is 
high, and/or the likelihood of successful surgical 
repair is low (13). However, the risks of avascu-

Figure 6. Comminuted articular split 
fracture in a 60-year-old woman who 
was involved in a bicycle accident.  
(a) Axillary radiograph of the shoulder 
shows a fracture of the surgical neck (SN) 
and disruption of the normally smooth 
contour of the articular surface (arrow). 
(b, c) Oblique sagittal CT images of the 
shoulder obtained through the articular 
surface medially (b) and the proximal 
humerus more laterally (c) help confirm 
a comminuted fracture of the anatomic 
head with three articular fragments. The 
lesser tuberosity (LT) accompanies frag-
ment 1, whereas fragment 2 contains 
the greater tuberosity (GT). Fragment 
3 is separated (albeit minimally) from 
both tuberosities.

displaced medial metaphyseal segment yields a 
positive predictive value of 97% for ischemia (14).

Hemiarthroplasty is a definitive treatment for 
both articular split and anatomic neck fractures 
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Figure 7. Comminuted proximal humerus fracture with an isolated anatomic head fragment in a 
58-year-old man who was injured while skiing. Three-dimensional volume-rendered CT image (a) and 
Grashey radiograph (b) show an impacted fracture of the surgical neck (single arrows) and displaced frac-
ture fragments, one containing the lesser tuberosity (LT) and the other the greater tuberosity (GT). Loss 
of capsular and rotator cuff attachments allows lateral subluxation and rotation of the anatomic head (AH 
in b) away from the glenoid. This lateral subluxation and rotation is best appreciated on the radiograph 
(double-headed arrow in b).

lar necrosis and hardware failure are weighed 
against multiple considerations in deciding 
between surgical repair and shoulder arthro-
plasty. The number of fragments and the degree 
of displacement are certainly factored into the 
decision (13). If the tuberosity fragments are 
severely comminuted, the surgeon may be con-
cerned about failure of the prosthesis due to 
insufficient rotator cuff function (13). Another 
specialized option used in comminuted proxi-
mal humerus fractures is reverse total shoulder 
replacement, in which the glenoid is replaced 
with a hemispheric implant and the proximal 
humerus stem includes a shallow liner. Unlike 
with standard total shoulder arthroplasty or 
hemiarthroplasty, this prosthesis does not rely 
on healing of the tuberosities, but on surgical 
tensioning of the deltoid muscle and altered me-
chanics of joint function (13). Hemiarthroplasty 
and reverse shoulder arthroplasty are often per-
formed by orthopedic shoulder subspecialists 
and therefore may require referral.

Proximal Humerus Fracture  
with Glenohumeral Dislocation
When glenohumeral dislocation accompanies 
fracture of the proximal humerus, the articular 
head fragment tends to be displaced into the ax-
illa (Fig 8a). Surgery is usually needed to reduce 
the dislocated fragment, which is now devoid of 
capsular and tendinous attachments. Because 
soft-tissue injuries also tend to be more exten-
sive with fracture-dislocations, the potential is 
increased for (a) instability or pain despite bone 

healing, and (b) development of heterotopic ossi-
fication. Occasionally, neurovascular injuries may 
also be present (Fig 9) (10).

Need for Additional Imaging
CT may be performed for surgical planning (10). 
Articular split fractures may be difficult to visu-
alize on radiographs, and identification at CT 
allows appropriate implant selection and consid-
eration of arthroplasty options.

Magnetic resonance (MR) imaging is not rou-
tinely performed prior to surgery involving the 
proximal humerus. However, coexistent rotator 
cuff tear may be a source of poor outcomes after 
bone healing (15). Tear of the rotator cuff is re-
portedly most likely if the humeral fracture is a 
two- or three-part greater tuberosity fracture in 
which the greater tuberosity fragment is displaced 
more than 5 mm (9,15,16). In such cases, the 
rotator cuff can be directly visualized at surgery 
or evaluated with MR imaging (if nonsurgical 
treatment is being considered) (15,16). The tim-
ing of MR imaging has not been studied specifi-
cally and remains controversial, although in our 
experience MR imaging is not performed in the 
emergency department. Ultrasonography may 
also be considered.

Glenohumeral Joint Instability
The glenohumeral joint is the most commonly 
dislocated large joint (17). Dislocations are ante-
rior in the vast majority (85%–98%) of cases (Fig 
10a) (5). Rare types of dislocations include poste-
rior dislocations (2%–5% of cases), luxatio erecta 
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Figure 9. Vascular injury from humeral fracture-dislocation in a 69-year-old man with a pulseless upper 
extremity after a ground-level fall. (a) Axillary radiograph shows a comminuted fracture of the surgical 
neck of the humerus with posterior dislocation of the anatomic head (AH). (b) Digital subtraction angio-
gram of the upper extremity shows high-grade narrowing of the axillary artery (arrows). The patient was 
successfully treated with stent placement.

Figure 8. Displaced anatomic neck fracture-dislocation in a 23-year-old man who was involved in a 
motorcycle crash. (a) Anteroposterior radiograph of the shoulder shows a comminuted fracture that 
includes the surgical neck (SN), greater tuberosity (GT), and lesser tuberosity (LT), as well as anteroinfe-
rior dislocation of the anatomic head (AH). No detectable length of medial metaphyseal cortex remains 
attached to the medial margin of the anatomic head (arrow). Therefore, the medial metaphyseal seg-
ment is shorter than 8 mm and is displaced more than 2 mm, both of which factors increase the risk of 
avascular necrosis. (b) Follow-up Grashey radiograph obtained 1 year later after hardware removal shows 
that, despite prompt internal fixation, the anatomic head developed avascular necrosis with sclerosis and 
articular surface collapse.

humeri (0.5%), and intrathoracic dislocations 
(case reports only) (5). In most cases, treatment 
is nonsurgical. Table 2 shows a proposed checklist 
for accurate and complete reporting of gleno-
humeral dislocations and includes the elements 
most likely to affect management decisions.

Anterior Shoulder Dislocation
Indirect forces resulting in external rotation and 
abduction cause anterior shoulder dislocation. 
After such dislocation, the humeral head lies ante-

rior and inferior to the glenoid, with the superior 
aspect of the posterolateral humeral head abutting 
the anteroinferior glenoid rim. The primary crite-
rion for surgery following anterior shoulder dislo-
cation is the degree of risk of recurrent instability. 
Other factors include patient age and activity level, 
the number of previous dislocations, and other 
patient and surgeon factors (18). Physical factors 
such as clinical instability play a role, but muscle 
spasm and patient discomfort immediately fol-
lowing trauma often limit clinical examination for 
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Figure 10. Concomitant bony Bankart and Hill-Sachs lesions in a 54-year-old man with chronic anterior 
shoulder instability. (a) Anteroposterior radiograph of the shoulder shows anterior dislocation of the gle-
nohumeral joint, a diagnosis that had also been made on several other occasions. (b) Sagittal reformatted 
CT image through the glenoid fossa reveals a bony Bankart lesion at the anteroinferior aspect of the gle-
noid (arrows), along with an inferiorly displaced bone fragment (*). (c) Three-dimensional reconstructed 
image of the glenoid fossa with the humeral head removed helps quantify glenoid bone loss. A circle 
(dashed line) with radius R (white arrow) is drawn to approximate the normal rounded inferior contour of 
the glenoid. Radius r (black arrow) extends from the center of the circle perpendicular to the edge of the 
bony Bankart lesion. The percentage radius loss is then calculated as (R−r)/R. In this case, a radius loss of 
approximately 34% correlates to a loss in glenoid area of approximately 10% according to the Nofsinger 
technique. (d) Postreduction anteroposterior radiograph of the shoulder also shows a large Hill-Sachs le-
sion of the posterolateral humeral head, including a dense line (arrows) oriented parallel to the long axis 
of the shaft. (e) Axial CT image through the humeral head reveals that the Hill-Sachs lesion spans 78°, or 
a little over 20% of the circumference of the normal humeral head (dashed line).
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instability. Therefore, imaging—specifically, radi-
ography and CT—plays a role in identifying acute 
injuries that are likely to become unstable. Causes 
of continued instability include Bankart and bony 
Bankart lesions, a large Hill-Sachs lesion, rotator 
cuff tear, and/or tear of the capsular glenohumeral 
ligaments (18,19).

Bankart and Bony Bankart Lesion.—By defi-
nition, a Bankart lesion is detachment of the 
glenoid labrum and joint capsule from the an-
terior glenoid rim during anterior glenohumeral 
dislocation, occasionally accompanied by a 
bone defect (bony Bankart lesion) (Fig 10b). A 
bony Bankart lesion likely results acutely from 
glenoid rim fracture and/or osteochondral im-
paction by the humeral head, and chronically 
from glenoid rim attrition (20). The term attri-
tion refers to flattening of the glenoid rim from 
bone remodeling or resorption of prior glenoid 
fracture (21). According to one report, glenoid 
bone loss—manifesting as decreased width of 
the glenoid and flattening or even concavity of 
the normally rounded anterior glenoid rim—is 
detected at CT in 41% of single shoulder dislo-
cations and 86% of recurrent dislocations (20). 
Stability decreases with a bony Bankart lesion of 
any size but increasingly for larger defects (19). 
Bone reconstruction of the glenoid may be nec-
essary to avoid recurrent instability as the size of 
the bone defect increases. Indications vary with 
patient and surgeon factors, but a defect that af-
fects over 20%–25% of the glenoid surface area 
tends to be associated with higher rates of redis-
location following repair of soft tissue only (19). 
Furthermore, concomitant bony Bankart and 
Hill-Sachs lesions reduce stability more than ei-
ther in isolation (22).

The size of a bony Bankart lesion can be dif-
ficult to measure at radiography or CT due to 
the obliquely oriented, pear-shaped glenoid. 
Several methods of assessing glenoid bone loss 
on two-dimensional and 3D CT images have 
been proposed, but none has met with universal 
acceptance (23). CT with 3D reconstruction of 
the scapula, with the humeral head removed and 
the scapula rotated so that the glenoid surface 

is viewed en face, is increasingly being used and 
is now recommended for reliable estimation of 
the size of a bony Bankart lesion as a percentage 
of surface area. Bois et al (23) compared several 
techniques for measuring glenoid bone loss, the 
most reliable of which required bilateral shoul-
der imaging. A unilateral technique described 
by Nofsinger et al (24) compares the radius of 
a circle estimating the rounded inferior contour 
of the intact glenoid with the radius at the site of 
bone loss (Fig 10c). This effectively approximates 
volume loss for bony Bankart lesions involving 
the anterior glenoid rim as well as the anteroinfe-
rior glenoid. With this technique, the percentage 
loss in area accelerates with greater degrees of 
radius loss, and interobserver reliability has been 
better for smaller than for larger defects. The ef-
fect on glenoid area over a range of percentages 
of glenoid radius loss is shown in Table 3 (24). 
One should check with the orthopedic surgeon 
regarding local preferences for assessment of gle-
noid loss, although the Nofsinger approach may 
be an adequate default.

Large displaced fragments of the glenoid 
are more difficult to fix if treatment is delayed. 
Treatment may include soft-tissue repair, bone 
grafting, or both, depending on the type and size 
of the defect.

Table 2: Checklist for Radiographic or CT Reporting of Glenohumeral Dislocations

Element Criteria/Description of Significance

Direction of dislocation Anterior, posterior, inferior, or intrathoracic
Presence of fracture of humeral head Hill-Sachs lesions: percentage of axial head circumference >40%

Reverse Hill-Sachs lesions: percentage of surface area (quartile of 
articular surface <25%, 25%–50%, or >50%)

Presence of fracture of glenoid process Percentage of surface area of glenoid fossa

Table 3: Percentage Loss in Glenoid 
Area due to Bankart Lesion according 
to the Nofsinger Technique

Loss in  
Glenoid Radius (%)

Loss in  
Glenoid Area (%)

20 5
30 10
40 14
50 20
60 25
70 31
80 38
90 44
100 50

Source.—Reference 24.
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Figure 11. Small Hill-Sachs lesion in a 43-year-old man with recurrent dislocations. (a) Axial 
MR arthrographic image through the superior humeral head shows a small Hill-Sachs lesion 
(arrow) that manifests as flattening of the posterolateral aspect of the rounded humeral head. 
(b) Axial MR arthrographic image shows that the Hill-Sachs lesion affects approximately 10% 
of the humeral head circumference and is centered 209° (arrow) from the anterior margin 
(white arrowhead) of the articular cartilage (black arrowheads), findings that are typical for a 
Hill-Sachs lesion.

Hill-Sachs Lesion.—During anterior glenohu-
meral dislocation, strong muscle contraction 
presses the relatively soft bone of the posterolat-
eral humeral head against the thick cortical bone 
of the anteroinferior glenoid. This may create a 
wedge-shaped defect on the superior portion of 
the posterolateral humeral head, posterior and 
medial to the greater tuberosity, known as a Hill-
Sachs lesion (also referred to as a Hill-Sachs 
deformity or Hill-Sachs defect) (Fig 10d, 10e) 
(3). This lesion tends to be centered 209° from 
the anterior margin of the articular surface (Fig 
11) (25). To visualize the posterolateral humeral 
head on radiographs, an anteroposterior projec-
tion is obtained with the patient’s arm internally 
rotated, or a dedicated Stryker notch view can be 
requested (Fig 12) (26,27). The Stryker notch 
view is obtained with the patient supine and po-

sitioned with the palm of the hand placed against 
the ear or on top of the head, the elbow pointing 
forward, and the tube angled 45° cephalad to-
ward the axilla (26). A Hill-Sachs lesion is identi-
fied on radiographs as flattening or indentation of 
the humeral contour at a level close to that of the 
greater tuberosity. A dense line oriented paral-
lel to the long axis of the shaft and lateral to the 
bone midline may also be seen (Fig 10d) (3).

At CT or MR imaging, a Hill-Sachs lesion 
should be differentiated from the normal groove 
that is found at the posterolateral humeral head 
but more inferiorly. All Hill-Sachs lesions oc-
cur within the superior 4–5 mm of the humeral 
head margin, which should otherwise be circu-
lar on axial CT or MR images (Fig 13a) (28). 
Meanwhile, the normal longitudinal groove on 
the posterolateral humeral neck (Fig 13b, 13c) is 
located 20–38 mm below the superior aspect of 
the humeral head (28).

A large Hill-Sachs lesion may engage the an-
terior glenoid rim within the normal range of 
motion, resulting in continued instability (29). 
Although there is no universally accepted ap-
proach, the size of the defect can be measured as 
a percentage of the entire circumference of the 
humeral head (Fig 10e) (25), with the under-
standing that defect size is often underestimated 

Figure 12. Small Hill-Sachs lesion 
in a 32-year-old man with shoulder 
pain and a remote history of dis-
location. Stryker notch radiograph 
demonstrates a small Hill-Sachs le-
sion that manifests as minimal flat-
tening of the posterolateral con-
tour of the humeral head (arrow).
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young, athletic patients—have asymptomatic pre-
existing rotator cuff tears and labral disease (35). 
MR imaging evaluation should often be deferred 
until the shoulder has been reexamined following 
the acute postinjury stage. Although rotator cuff 
tear is less common in young patients, those who 
have recurrent dislocations or are at high risk 
for rotator cuff tear (eg, military recruits) after a 
first-time dislocation may be considered for sur-
gical stabilization. In such cases, outpatient MR 
arthrography may have some role in preoperative 
planning in the subacute phase.

Posterior Glenohumeral Dislocation
Posterior glenohumeral dislocation is a rare type 
of shoulder dislocation that is most often associ-
ated with strong involuntary muscle contraction, 
such as from seizures or electrical injury. The 
strong internal rotator muscles (the latissimus 
dorsi, pectoralis major, teres major, and subscap-
ularis muscles) overpower the weaker external ro-
tator muscles (the infraspinatus and teres minor 
muscles), resulting in posterior dislocation (36). 

Figure 13. Normal humeral head and lon-
gitudinal groove in a 26-year-old woman.  
(a) CT image through the superior humeral 
head shows the normal rounded contour of the 
articular surface. (b, c) CT image through the 
midhumeral head (b) and 3D reconstructed 
CT image (c) demonstrate the normal longi-
tudinal groove at the posterolateral humerus 
(arrow). This finding should not be mistaken 
for a Hill-Sachs lesion.

on axial images (30). Defects that affect less 
than 20% of the humeral head circumference are 
rarely clinically significant, whereas defects that 
affect over 40% of the circumference are almost 
always significant (25,31). The orientation and 
specific location of the defect also play a role in 
instability (18). If the joint capsule is fully re-
paired, an isolated “25%” Hill-Sachs lesion is not 
responsible for recurrent instability (32).

Small Hill-Sachs lesions can be difficult to dif-
ferentiate from the normal concavity between the 
articular humeral head and the greater tuberos-
ity at radiography. Because these small defects 
are unlikely to cause instability, differentiation 
is important only in the sense that it confirms a 
clinical history of dislocation. Nevertheless, the 
presence of a Hill-Sachs lesion of any size should 
prompt closer examination for concomitant gle-
noid injury, since these entities coexist in a ma-
jority of patients (33).

Role of MR Imaging.—The role of MR imaging 
in evaluation of acute shoulder trauma is contro-
versial. Although MR imaging can help detect 
Hill-Sachs and Bankart lesions after a first-time 
traumatic anterior dislocation, its ability to help 
detect other pathologic lesions has proved to be 
limited (34). Furthermore, although concomitant 
rotator cuff tears are more common in elderly in-
dividuals, an abnormality detected at MR imag-
ing may be of no clinical significance, since many 
patients—including both elderly patients and 
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Figure 14. Posterior glenohumeral dislocation in a 40-year-old man with alcohol-related seizures. 
(a) Grashey radiograph shows abnormal overlap of the humeral head and glenoid and a vertical line 
(arrow) parallel to the glenoid (trough sign) representing a reverse Hill-Sachs lesion. (b) Axillary radio-
graph helps confirm the presence of a large reverse Hill-Sachs lesion (*), whose medial margin (arrow) 
creates the trough sign on the other views.

The primary significance of posterior disloca-
tion is that it is frequently missed at clinical and 
radiologic examination, resulting in a delay in 
diagnosis (37). A chronic posterior dislocation is 
considered to be any dislocation that is diagnosed 
more than 3 weeks after the trauma.

Diagnosis may be delayed in part due to the 
subtlety of the radiographic findings, which are 
often nearly normal in the anteroposterior pro-
jection (36). Fixed internal rotation results in a 
rounded “lightbulb” appearance of the humeral 
head (5). The anteroposterior view may show 
abnormal joint space widening, with a distance 
of more than 6 mm between the anterior glenoid 
rim and the medial humeral head margin (“rim 
sign”) (38). Abnormal overlap of the humeral 
head and glenoid are seen on the Grashey view. 
The diagnosis can easily be confirmed with an 
axillary view, which therefore should always be 
included when posterior shoulder dislocation is 
under consideration (37); we routinely include 
this view in all radiographic evaluations for shoul-
der trauma. A satisfactory axillary view can be 
obtained with the x-ray tube at the level of the 
hip, the cassette at the shoulder, and 20°–30° of 
abduction, even in the painful shoulder (39). If 
this view still cannot be obtained, modified axil-
lary projections of Velpeau or Wallace should be 
obtained instead (39). A scapular Y view can be 
falsely reassuring if the posteriorly dislocated 
head is internally rotated such that it still projects 
over the glenoid; consequently, this view should 
never replace the axillary view (37).

A reverse Hill-Sachs lesion of the anterior hu-
meral head or a reverse Bankart lesion of the pos-
terior glenoid may accompany posterior glenohu-

meral dislocation. A reverse Hill-Sachs lesion may 
be suspected when a vertical line is identified par-
allel to the glenoid at radiography (“trough sign”) 
(Fig 14) (40). The presence of this lesion can usu-
ally be confirmed on the axillary view, but CT may 
be helpful for characterization of the bone injuries.

A reverse Hill-Sachs lesion involves the anterior 
articular cartilage, and its size is assessed rela-
tive to the articular surface rather than the entire 
circumference of the humeral head. The size of 
a reverse Hill-Sachs lesion is estimated on axial 
CT images by using the method described by 
Cicak (36) (Fig 15). To measure the percentage 
of articular surface involvement, a line is drawn 
through the cortical waist at the anterior and pos-
terior margins of the articular surface, demarcat-
ing the anatomic neck. Next, the articular surface 
is divided into quartiles with a perpendicular line 
bisecting the articular surface and a 45° line bi-
secting the anterior articular surface. Treatment 
depends on defect size and duration as well as 
patient factors (36). Defects involving up to 25% 
of the articular surface can be treated with closed 
reduction if they are stable and acute (<3 weeks 
since dislocation), or with open reduction if they 
are unstable or irreducible (36). If a small defect 
requires surgery, subscapularis transfer is typically 
favored (36). Defects involving 25%–50% of the 
surface area are often treated with transfer of the 
lesser tuberosity into the defect, whereas shoulder 
arthroplasty is typically performed for larger de-
fects involving over 50% of the surface area (36).

The posterior glenoid is frequently injured in 
posterior shoulder dislocations (reverse Bankart le-
sion), but this injury rarely causes instability (36). 
Furthermore, MR imaging is not often needed, 
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since soft-tissue injuries rarely occur with posterior 
dislocation (36). If labral or capsular injuries are 
suspected, MR arthrography can be performed on 
a nonemergent basis.

Glenoid Process of the Scapula
Compared with the injuries discussed earlier, scap-
ular fractures are rare, representing less than 1% 
of all extremity fractures (8). Scapular fractures 
most often occur in the setting of high-energy 
chest trauma, so that identification of such an in-
jury should alert the health care team to the need 
to evaluate for other injuries. Concomitant injuries 
are present in 90% of affected patients and may 
be found in the chest, spine, pelvis, and internal 
organs (41). Neurovascular injuries, most of which 
involve the brachial plexus or axillary vessels, 
may also occur. Conversely, multiple local chest 
injuries should prompt the radiologist to examine 
the scapula more closely. Scapular fractures are 
often missed because they can be overshadowed 
clinically and radiologically by these other injuries 

(42). Obscuring artifacts or superimposed struc-
tures on screening chest radiographs obtained in 
trauma patients, frequent exclusion of portions of 
the scapula from radiographs or CT images, and 
errors in observation all increase the frequency of 
missed diagnoses (41,42). Patients with scapular 
fractures are often transferred to major trauma 
centers owing to the multiple coexisting injuries 
and the specialized nature of glenoid and scapular 
fracture management.

Most scapular fractures are minimally dis-
placed extraarticular fractures of the scapular 
body, acromion, or coracoid process and are 
treated nonsurgically. However, fractures of the 
glenoid neck or articular surface are more likely 
to require surgical repair. A proposed checklist 
for accurate and complete reporting of scapular 
fractures involving the glenoid process, including 
the elements most likely to affect management 
decisions, is shown in Table 4.

Complications of glenoid fractures include 
malunion, delayed union, and nonunion (43). 

Figure 15. Reverse Hill-Sachs lesion in a 32-year-
old man with bilateral posterior shoulder dislocations 
following a seizure. To estimate the size of the defect 
on axial CT images using the method described by 
Cicak, a solid black line has been drawn between 
the anterior and posterior margins of the semicircu-
lar articular surface. The perpendicular white dashed 
line demarcates 50% of the articular surface, and 
the dashed black line at 45° demarcates 25%. Thus, 
in this case, the defect affects approximately 25%–
50% of the articular surface of the humeral head ac-
cording to the Cicak technique.

Table 4: Checklist for Radiographic or CT Reporting of Scapular Fractures Involving the Glenoid Process

Element Criteria/Description of Significance

Presence of fracture of glenoid articular surface Articular gap or step-off
Percentage of surface area involved
Superior, medial, and/or lateral trajectory of fracture

Presence of fracture of glenoid neck Involvement of anatomic or surgical neck
Displacement ≥1 cm or angulation ≥40°

Measure of medial displacement of glenoid process  
relative to scapular body

. . .

Measure of angulation at level of glenoid fracture . . .
Measure of angulation at level of scapular body fracture . . .
Presence of additional sites of SSSC disruption Additional sites of disruption of the osseoligamentous 

ring
Humeral head positioning Subluxation or dislocation at glenohumeral joint
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Figure 17. Unstable anterior glenoid rim fracture (Ideberg type Ia injury) in a 67-year-old woman fol-
lowing a ground-level fall. (a) Three-dimensional volume-rendered CT image shows a fragment (yellow) 
containing approximately 25% of the glenoid articular surface, rotated and displaced 5 mm. (b) Axillary 
radiograph shows anterior subluxation of the humeral head relative to the glenoid, a finding that sug-
gests instability of the glenohumeral joint.

Early degenerative changes or instability may 
occur following intraarticular fractures (44), 
whereas complaints of decreased strength or mo-
bility or findings of impingement are more likely 
with glenoid neck fractures (45).

Intraarticular Frac - 
ture of the Glenoid Fossa
Intraarticular fractures of the glenoid fossa may 
require surgical fixation. Orthopedic surgeons 
use the system described by Ideberg for morpho-
logic classification of these injuries (Fig 16) (44). 
Type I fractures are vertically oriented fractures 
of the anterior or posterior glenoid rim and are 
larger than a typical bony Bankart lesion (Fig 17). 
They occur with a laterally directed impact of the 

humeral head on the glenoid rim, rather than an-
terior or posterior humeral head translation. Type 
II–IV fractures are characterized by a transverse 
intraarticular fracture that exits through the lateral, 
superior, and medial scapular border, respectively, 
whereas type V fractures are combinations of types 
II–IV (Figs 18, 19). Type III and V fractures are 
the most likely to be accompanied by a second 
injury in the SSSC, resulting in a highly unstable 
shoulder (floating shoulder) (44). Type VI fractures 
are highly comminuted at the articular surface.

Type VI fractures are often not reconstruct-
ible and are treated nonsurgically to preserve the 
remaining soft-tissue supports. For type I–V frac-
tures, surgical fixation is suggested for intraarticu-
lar fractures with instability (to prevent recurrent 

Figure 16. Drawings illustrate the 
classification of intraarticular gle-
noid fossa fractures as described by 
Ideberg. Type I fractures involve the 
anterior (Ia) or posterior (Ib) glenoid 
rim. Type II–IV fractures are transverse 
through the glenoid and exit through 
the lateral (II), superior (III), or me-
dial (IV) scapula. Type V fractures are 
combinations of types II–IV, including 
lateromedial (Va), superomedial (Vb), 
and superomediolateral (Vc) scapular 
extension. Type VI fractures are highly 
comminuted at the articular surface 
and are usually irreparable.



490 March-April 2015 radiographics.rsna.org

dislocations) or joint incongruity (to prevent 
premature degeneration) (46). In general, type I 
fractures are the most likely glenoid fossa fractures 
to be accompanied by glenohumeral instability. Ar-
ticular gap or step-off may be seen with any fracture 
type, although the displacement criteria for surgery 
vary between 3 and 10 mm in the literature (43,44). 
CT with 3D reconstruction can be helpful for de-
lineating the extent of injury but is generally indi-
cated only when the articular step-off is detectable 
at radiography, since nondisplaced intraarticular 
fractures are generally treated nonsurgically.

Instability can be predicted radiologically if 
(a) the humeral head does not lie concentrically 
within the glenoid fossa at radiography or CT,  
(b) the fracture is displaced 10 mm or more,  
(c) clinical joint reduction cannot be maintained, 
or (d) the fracture involves at least one-quarter of 
the anterior glenoid or one-third of the posterior 
glenoid (44). Other authors have proposed that  
involvement of 20%–30% of any part of the gle-
noid fossa suggests instability and is therefore a 
relative surgical indication (43).

Extraarticular Frac- 
ture of the Glenoid Neck
When a fracture extends vertically across the 
glenoid neck, it involves either the anatomic neck 
(exiting lateral to the coracoid process [Fig 20]) 

or, more commonly, the surgical neck (exiting 
medial to the coracoid process [Fig 21]) (45). 
CT with 3D reconstruction can also be helpful in 
characterizing glenoid neck fractures.

There are no widely accepted criteria for sur-
gery for extraarticular glenoid neck fractures, 
with a range of indications reported in small case 
series (43). Glenoid anatomic neck fractures are 

Figure 18. Comminuted intraarticular fracture of the 
glenoid (Ideberg type Va injury) in a 27-year-old man 
following a bicycle crash. Three-dimensional volume-
rendered CT image demonstrates a minimally dis-
placed fracture of the glenoid fossa (yellow arrows), 
comminution (*) of the lateral scapular border (white 
arrow), and fracture extension through the medial bor-
der of the scapula (black arrow). The fragments con-
taining the glenoid and coracoid process are displaced 
anteromedially relative to the scapular body. These 
findings are consistent with Ideberg type Va injury. The 
patient also had a fracture of the clavicular shaft (not 
shown), a finding that suggested “floating shoulder.”

Figure 19. Comminuted intraarticular fracture of the 
glenoid (Ideberg type Vc injury) in a 19-year-old man 
following a motorcycle crash. Three-dimensional vol-
ume-rendered CT image shows fracture lines extending 
through the glenoid fossa (white arrow), lateral scapular 
border (black arrow), superior scapula (arrowhead), and 
medial scapular border (yellow arrow), findings that are 
consistent with Ideberg type Vc injury.

Figure 20. Fracture of the glenoid anatomic neck 
and coracoid process in a 42-year-old man who was 
involved in a motorcycle crash. Three-dimensional vol-
ume-rendered CT image shows a comminuted fracture 
of the scapular body extending vertically through the 
glenoid anatomic neck (arrows) and exiting lateral to 
the coracoid process. The coracoid process is also sepa-
rated (arrowheads).
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Figure 22. Floating shoulder in a 62-year-old man 
who was injured in a motorcycle crash. Anteroposte-
rior radiograph of the shoulder shows fracture of the 
glenoid surgical neck (arrows) with a concomitant 
fracture of the midclavicular shaft (arrowheads), find-
ings that represent the most common configuration of 
floating shoulder.

Figure 21. Fracture of the glenoid surgical neck with 
SSSC disruption in a 21-year-old man who was involved 
in a motor vehicle crash. Anteroposterior radiograph 
of the shoulder shows a glenoid surgical neck fracture 
(black arrows) with medial displacement of the bone 
fragment containing the glenoid fossa and coracoid 
process (C). An additional fracture is seen extending 
through the base of the acromion process (white ar-
rows), and the acromioclavicular joint (line) is wide. 
These findings indicate three locations of SSSC disrup-
tion and suggest floating shoulder.

almost always unstable, and affected patients are 
therefore more likely to undergo surgery (45). 
Fractures of the glenoid surgical neck are man-
aged differently depending on displacement, with 
the majority of fractures, which are displaced less 
than 1 cm and angled less than 40°, being man-
aged nonsurgically. Fractures displaced 1 cm 

or more or angled at least 40° in the coronal or 
transverse plane represent only 10% of fractures 
(45). They may require surgical fixation, particu-
larly in young, active patients (45).

Any double disruption in the SSSC will also 
be strongly considered for surgical fixation. It 
will be recalled that the arm has an osseous con-
nection to the torso via the glenohumeral joint, 
which in turn is attached to the clavicle and ster-
noclavicular joint via the fibro-osseous SSSC. 
Therefore, any two injuries within the SSSC may 
result in a highly unstable glenohumeral joint 
(floating shoulder) (45,47). The most common 
form of floating shoulder is a glenoid neck frac-
ture with a concomitant clavicular shaft fracture 
(Fig 22) (47). Gravity and humeral muscle at-
tachments pull the humerus and glenoid inferi-
orly and anteromedially (47). Complications are 
more likely when (a) one of the components of 
the injury—most often the scapular fracture—is 
overlooked, with resulting conservative manage-
ment of the other injury; or (b) the clinical im-
portance of the second injury goes unrecognized. 
Surgical fixation is suggested to restore stability, 
although its use remains controversial, whether 
only one or both fractures must be repaired (48).

Strictly speaking, transverse scapular fractures 
that extend from the inferior cortex of the gle-
noid neck to the medial scapular body, dividing 
the scapula into superior and inferior halves, are 
not glenoid neck fractures. These fractures re-
spond well to nonsurgical treatment because they 
spare the glenoid and SSSC (45).

Conclusion
Injuries of the shoulder are commonly encoun-
tered in the emergency department. The most 
common diagnoses are (a) fractures of the  
prox imal humerus in osteoporotic patients and  
(b) glenohumeral dislocations. Scapular fractures 
involving the glenoid fossa or glenoid neck and 
those that cause injury to the SSSC are unusual 
but are important to recognize, since they may 
require surgical repair. The recommendations 
for surgical repair are somewhat heterogeneous 
in the literature and likely vary from surgeon to 
surgeon. An injury description that contains all 
the elements necessary for helping the reader 
understand the severity of injury is generally pre-
ferred over assignment of an injury classification. 
Guidelines for the reporting of shoulder injuries 
help ensure that all the information necessary for 
surgical decision making is conveyed.
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