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Shoulder instability is a common orthopedic condition, espe-
cially among younger active individuals. The overall incidence in
the United States has been cited as 0.8 per 1000 person-years.?
Although dislocations of the shoulder can occur as isolated in-
juries, there are many examples in the literature that demonstrate
other injuries that may be present in conjunction with a dislocation
event. One reported case series by Plachel et al described a phe-
nomenon known as the “triple dislocation fracture,” in which they
described fractures of the glenoid rim, greater tuberosity, and
coracoid process associated with dislocations of the shoulder."”
Often these injuries can be overlooked at the time of injury
because of limited imaging and pain that can be easily ascribed to
the dislocation event, preventing further investigation.”!> The
importance of recognizing a coracoid fracture at the time of initial
injury can have important implications on whether to allow early
mobilization of a stable shoulder or dictate possible surgical in-
terventions needed for patients at risk of further shoulder
instability.>'”

Garcia-Elias and Salo described a patient who sustained a
shoulder dislocation and was placed in a sling and lost to follow-up
until 7 weeks later when persistent pain and further imaging
demonstrated a coracoid fracture.” After 3 more weeks of
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immobilization, the fracture fragment showed no signs of healing
and went on to require surgical intervention.’

Lal et al presented a patient with multiple dislocation events
who underwent an open Bankart procedure.”® Although both ra-
diographs and magnetic resonance imaging (MRI) were read as
negative before the procedure, a coracoid fracture was found
intraoperatively and required fixation. A retrospective review of the
imaging was completed, and some deformity of the coracoid was
noted on initial imaging that may have been evidence of a fractured
coracoid.”®

Coracoid fractures and shoulder dislocations

Coracoid fractures themselves are relatively uncommon injuries
and account for approximately 1% of all fractures, 3% to 13% of all
scapular fractures, and 5% of fractures about the shoulder.*'® The
mechanism of these fractures can include avulsion injuries, fatigue
fractures, direct contact injuries, and glenohumeral dislocation
events."'>!3 There have been various proposed methods of injury to
the coracoid after a shoulder dislocation. One is direct traction of
the coracobrachialis and short head of biceps tendon which at-
taches to the coracoid cause enough force to cause a fracture of the
coracoid.'”!® The other mechanism is that a direct traumatic blow
from the dislocated humeral head leads to acute fracture of the
coracoid.>'>'® An important consideration in evaluating the cora-
coid fracture is its relationship with the coracoclavicular ligaments.
According to the Ogawa classification, fractures that occur posterior
to the insertion of the coracoclavicular ligaments are classified as
type 1, and those anterior to the insertion are type 1I'* (Fig. 1). In a
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Figure 1 Classification system of coracoid fractures by Ogawa et al'* and Eyres et al.”

glenoid.

case series by Eyres et al, they included a more specific classifica-
tion system that divides coracoid fractures into type I through type
V, including a modifier, A or B, to denote the presence or absence of
injury to the clavicle or ligamentous attachments to the scapula®
(Fig. 1). The location and size of the coracoid fracture have impor-
tant indications on the method of treatment and possible surgical
interventions to address shoulder instability.

We encountered three cases in which patients who had anterior
shoulder dislocations with associated coracoid fractures each pre-
sented with a similar defect in the anterior-superior glenoid that
we propose may be a pathognomonic sign that a coracoid fracture
is present and should be further investigated if this pattern of bone
loss is seen.

Case 1

A 16-year-old male fell while playing ice hockey and sustained
an anterior shoulder dislocation that was reduced by the athletic
trainer on the ice. The patient stated that he hit his elbow on the ice
driving his shoulder superiorly. He was placed in a sling by the
emergency department and sent for follow-up with orthopedic
surgery. Radiographs obtained on initial presentation demon-
strated a displaced, Ogawa type II coracoid fracture (Fig. 2). A
computed tomography (CT) (Fig. 3) and MRI scan (Fig. 4) were then
obtained which showed anterior bone loss with a small bony
Bankart and edema around the base of the coracoid. Arthroscopic
evaluation confirmed the anterior-superior glenoid bone loss
(Fig. 5). This patient went on to have a successful arthroscopic
Latarjet performed using the fractured coracoid to complete the
bony portion of the procedure.’

Case 2

A 16-year-old male presented to the emergency department
after experiencing a seizure and was found to have an anteriorly
dislocated left shoulder. Postreduction imaging demonstrated
satisfactory reduction of the shoulder but also a displaced coracoid
fracture (Fig. 6, Fig. 7). A CT scan was obtained and confirmed a
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(Top) Ogawa type I and type II. (C-CL is the attachment of the coracoclavicular ligament.)
(Bottom) Eyres classification; type I: tip or epiphyseal fracture, type II: mid-process, type III: basal fracture, type IV: superior body of scapula involved, type V: fracture extension into
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Figure 2 Axillary view showing displacement of coracoid fracture, bony Bankart
lesion, and loss of anterior glenoid contour.

displaced, Ogawa type Il coracoid fracture (Fig. 8). CT imaging of the
shoulder was also noted to have a small defect on the anterior-
superior glenoid. An MRI was obtained and identified a Hill-Sachs
lesion of the humeral head and a labral tear with associated ante-
rior labral periosteal sleeve avulsion lesion (Fig. 9). In light of the
patient's coracoid fracture and high likelihood of repeat seizure and
possible dislocation, the decision was made for the patient to un-
dergo an open Latarjet procedure, also using the fractured coracoid
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Figure 3 Three-dimensional reconstruction from computed tomography demon-
strating anterior-superior bone loss as well as fracture of coracoid base.?

Figure 4 Sagittal magnetic resonance image showing edema surrounding coracoid
base fracture.
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Figure 5 Arthroscopic view demonstrating anterior-superior and inferior bone loss of
13
glenoid.

Figure 6 Anterio-posterior shoulder demonstrating successful reduction and dis-
placed coracoid fracture.

piece as the anterior bone block. During the initial arthroscopic
evaluation before converting to an open Latarjet, the glenoid bone
defect was once again seen (Fig. 10).

Case 3
A 38-year-old male with a known traumatic brain injury and

seizure disorder presented to the orthopedic clinic with a chief
complaint of right shoulder pain. Imaging demonstrated a right
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Figure 7 Scapular Y demonstrating displaced coracoid fracture.

anterior shoulder dislocation with a displaced coracoid fracture
(Fig. 11; Fig. 12). Patient was a poor historian, and his family
believed the dislocation possibly occurred 4 days before presenta-
tion. He was sent to the emergency department for reduction and
told to follow-up with the shoulder specialist. Upon return back to
the clinic, he was found to have a persistent anterior-inferior,
locked shoulder dislocation. A CT shoulder reconstruction demon-
strated a defect in the anterior-superior potion of the glenoid, a
large, engaging Hill-Sachs lesion, and a small displaced, Ogawa type
II coracoid fracture (Fig. 13; Fig. 14). The patient went on to have
open allograft reconstruction of the humeral head and glenoid
(Fig. 15), as well as open reduction internal fixation of the coracoid
fracture (Fig. 16). A talar head allograft was used to match the
curvature of the humeral head, and distal tibial allograft was used
to augment the anterior-superior glenoid bone defect.

Discussion

Pain often is a limiting factor in the quality of imaging obtained
acutely after a dislocation event. However, without proper imaging,
associated injuries including coracoid fractures may be
missed.”'>!° The coracoid itself is best visualized on axillary view,

JSES Reviews, Reports, and Techniques 1 (2021) 430—437

Figure 8 Three-dimensional reconstruction demonstrating anterior-superior bone loss
of the glenoid.

Figure 9 Sagittal magnetic resonance image demonstrating displaced coracoid frac-
ture with anterior-superior glenoid bone loss.
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Figure 10 Arthroscopic images demonstrating anterior-superior glenoid bone loss.

Figure 11 Anterio-posterior shoulder demonstrating anterior inferior shoulder
dislocation.

Figure 12 Axillary view demonstrating anterior shoulder dislocation with associated
coracoid fracture.
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Figure 13 Sagittal computed tomography scan demonstrating large Hill-Sachs lesion
as well as anterior-superior glenoid bone loss.

anteroposterior cephalic tilt view, Stryker notch view, and Goldberg
views (Fig. 17, A and B).1%19

For case 2, no dedicated shoulder imaging was obtained before
reduction by the emergency department. Initial imaging was
limited to an anterio-posterior chest radiograph (Fig. 18) which
demonstrated the anterior dislocation but did not diagnose the
acute coracoid fracture. It was not until the postreduction imaging
was obtained (Figs. 6 and 7) that the displaced coracoid fracture
was appreciated. However, a retrospective review of the anterio-
posterior chest radiograph (Fig. 19) did confirm the fracture of the
coracoid despite being missed on initial examination by the
emergency department.

It is our hypothesis that the coracoid fractures in these cases
occurred from a direct blow by the humeral head traveling ante-
riorly and superiorly.”!> As evidence to support this theory, we
believe the anterior-superior bone loss seen on the 3D recon-
struction CTs (Figs. 3, 8, 14) is likely pathognomonic and shows the
path the humeral head travels toward the coracoid. The 3D re-
constructions along with the intraoperative photos in all cases
(Figs. 5, 10 and 15) demonstrate similar bone loss in the
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Figure 14 Computed tomography shoulder reconstruction demonstrating anterior-
superior glenoid bone loss with associated coracoid fracture.

Figure 15 Open distal tibial allograft augmentation of glenoid bone defect.

anterior-superior glenoid, once again supporting the evidence
that the humeral head causes trauma to the anterior-superior
portion of the glenoid on its pathway to making contact with
the coracoid.

Although rare, coracoid fractures after anterior shoulder dislo-
cations have been reported before in the literature. Verma et al
presented a case report in 2016 of a patient who suffered multiple
shoulder dislocations, and on preoperative CT scan, a coracoid frac-
ture was seen as well as glenoid bony deficiency, that were initially
missed on plain radiographs.” However, they do not comment on the
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Figure 16 Open reduction and internal fixation of coracoid fracture.

specific location of the bony deficiency of the glenoid. Based off our
findings, we hypothesize that the deficit would likely be in the
anterior-superior region, similar to the cases we present.

Identifying associated injuries that may occur in conjunction
with a shoulder instability event is important in creating appro-
priate and individualized treatment plans for the patient and their
needs. In the same way, accurately assessing the presence and
extent of labral, capsular, Bankart, or Hill-Sachs lesions can dictate
your operative vs. nonoperative planning''®; being able to recog-
nize and diagnose a coracoid fracture is equally vital to appropri-
ately manage shoulder dislocations.'”

Similar to a Segond fracture in the knee being associated with an
anterior cruciate ligament injury,*”!” we believe the bone loss
pattern seen on the anterior-superior glenoid after an anterior
dislocation is likely pathognomonic for a fracture of the coracoid
process. A missed coracoid fracture may lead to persistent pain
after a shoulder dislocation due to delayed healing from lack of
appropriate immobilization.® In case 1 and case 2, the coracoid
fracture was identified and used to address future instability events
via an arthroscopic and open Latarjet, respectively.® This allowed
the patients to both be protected from future instability and avoid
possible pain from non-union of the coracoid if left untreated. In
case 3, the coracoid fractured was felt to be too small to perform a
successful Latarjet, and instead open augmentation with distal
tibial allograft was used to address the glenoid bone loss. However,
the coracoid fracture in case 3 was treated with open reduction and
internal fixation with a single partially threaded screw.

Of note, some controversy exists in regard to how to properly
manage traumatic shoulder dislocations in patients with history of
seizures. In 2 of the 3 cases we present, the instability events were
preceded by a seizure. Traditionally, in the setting of seizure, it has
been taught that posterior shoulder dislocations are more com-
mon.”> However, in a study by Buhler and Geber, in 26 patients with
epilepsy, the incidence of anterior and posterior dislocation was
each 50%.° Repeat seizures can lead to recurrent instability and
potential failures of treatment. Ersen et al looked at 11 patients
with epilepsy and 54 without who underwent Latarjet procedures.”
They found the functional results were similar between the two
groups. However, the redislocation rate in the epilepsy group was
9% vs. 1.8% in the nonepileptic group. Despite medical treatment,
seizures can be uncontrolled in up to 30% of patients with epilepsy.”
It is important to have an open discussion with patients about the
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Figure 17 (A) Axillary view of shoulder with no obvious fracture. (B) Goldberg view of shoulder with 20° cephalad angulation and 20° posterior oblique positioning demonstrating
a transverse fracture at the base of the coracoid () as well as fracture of the acromion (—s-).2
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Figure 18 Anterio-posterior chest x-ray of case 2, demonstrating anterior dislocation
of humeral head, with missed fracture of the coracoid.

risk and benefits of undergoing Latarjet or other bony stabilizing
procedures in the setting of shoulder instability brought about by
seizures.

Conclusion

In the setting of acute anterior shoulder dislocations, one should
have a high index of suspicion for an associated coracoid fracture if
anterior-superior glenoid bone loss is noted on CT imaging. Sub-
sequently, if no CT is obtained or available and anterior-superior
bone loss is noted during an arthroscopic or open procedure, a
coracoid fracture should be ruled out with advanced imaging.
Missed coracoid fractures can be a cause of persistent shoulder pain
even after successful reduction of an anterior shoulder dislocation.
Understanding that the pattern of anterior-superior glenoid bone
loss may be pathognomonic for a coracoid fracture can help guide
clinicians in the acute and long-term management of anterior
shoulder dislocations.
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Figure 19 Enhanced imaging of anterio-posterior chest demonstrating acute, dis-
placed coracoid fracture (arrow).
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