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Introduction

Objective. To describe a new radiographic sign, “veil of obscuration’,
associated with posterior glenohumeral joint (shoulder) dislocations
and determine its incidence and validity compared to other known
classic radiographic signs. Methods. Four-year retrospective study
identified 30 acute posterior shoulder dislocation patients. Radio-
graphs reviewed in consensus by 2 musculoskeletal radiologists for the
“veil of obscuration’, seen on AP shoulder radiographs and represent-
ing a comminuted fracture of the lesser tuberosity projecting over the
humeral head or glenohumeral joint. Incidence of this radiographic
sign of posterior glenohumeral joint dislocation in addition to other
previously described classic radiographic signs, and association with
other fractures, surgery, and mechanism of injury were evaluated.
Continuous data was analyzed with student t-test and categorical data
with Chi-Square test. Results. There were 20 right and 10 left poste-
rior shoulder dislocations. Majority of injuries resulted from vehicle
crash (44%). In most cases, reverse Hill-Sachs lesion (83%) and fixed
internal rotation of the humeral head (76%) were present, followed by
trough line (43%) and “veil of obscuration” (40%). Trough line was
seen in significantly more major trauma and vehicle crashes (78% and
46%; P=0.015), while “veil of obscuration” was seen in more seizures
(86%; P=0.037) and in all surgical patients. No significant difference
in presence of other classic radiographic signs in regards to surgery.
Conclusion. The newly described radiographic sign of posterior
shoulder dislocations named the “veil of obscuration” has comparable
incidence as other classic radiographic signs and may be useful in the
recognition and diagnosis of these injuries.

locations are common, accounting for 50%
of all joint dislocations (2, 3), although pos-

The shoulder, or glenohumeral joint is a ball
and socket construct allowing a wide range
of motion. Both staticand dynamic elements
provide stability for this joint (1). The hu-
meral head is significantly larger compared
to the glenoid, which contributes to instabil-
ity of the glenohumeral joint. Shoulder dis-

terior shoulder dislocations comprise less
than 2-5% of all shoulder dislocations (2-4).
A posterior shoulder dislocation is defined
as posterior displacement of the humeral
head in relation to the glenoid (Figure 1).
These dislocations most frequently occur in
male patients between 20 and 49 years of age
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Figure 1. Axillary radiographs of the normal and posteriorly subluxed or dislocated glenohumeral joint. In (a)
note normal anatomic alignment of the glenohumeral joint, with the humeral head well seated in the glenoid
fossa compared to (b) which shows posterior subluxation of the glenohumeral joint, with the humeral head
partially posteriorly displaced in relation to the glenoid, and (c) which demonstrates posterior dislocation of the
glenohumeral joint, with the humeral head displaced completely posterior to the glenoid. H=humeral head,

G=glenoid.

in addition to elderly patients over 70 years
old (2). The most common mechanisms of
injury include traumatic accident, seizures,
and electrocution (2).

Management of posterior shoulder dis-
locations varies with each patient. Nonsur-
gical treatments include closed reduction
techniques or even rarely leaving the shoul-
der in a chronic dislocated state (5, 6). Sur-
gical treatment options include open reduc-
tion, McLaughlin or modified McLaughlin
procedures for significant reverse Hill-Sachs
lesions, anterior approach and bone graft-
ing of the Hill-Sachs lesion, posterior open
Bankart procedure, arthroscopic posterior
Bankart repair, and arthroplasty (5, 6).

Although posterior shoulder dislocations
are not very common, Robinson and col-
laborators (2011) showed that almost 18% of
subjects with these injuries went on to devel-
op recurrent instability within the first year
(2). They also showed that those at highest
risk for recurrent instability included age less
than 40 years, large reverse Hill-Sachs lesion,
and seizure as the mechanism of injury.

Imaging Work-up of Posterior Shoulder
Dislocations

Routine radiologic shoulder examination
usually consists of anteroposterior (AP) ra-

diographs in internal and external rotation
and either axillary or scapular “Y” views (5,
7) (Figure 2). While an axillary view can
confirm the diagnosis, there can be limita-
tions in obtaining this view in patients with
posterior shoulder dislocations due to pain
and difficulty with arm abduction (4). In
these cases where it is difficult to obtain an
axillary radiograph, a scapular “Y” view is
recommended (8). Computed tomography
(CT) may be performed to clarify or con-
firm the findings if clinically indicated. In
addition to CT, magnetic resonance (MR)
imaging and MR arthrography may help
to further characterize associated bone and
soft tissue injuries, but is not indicated in the
acute clinical setting and may not be read-
ily available in many academic institutions
worldwide (9, 10).

Posterior shoulder dislocations can be
overlooked on radiographs due to the sub-
tlety of the imaging findings and difficulties
in patient positioning, as well as the relative
rarity of posterior shoulder dislocations (3,
7). If missed, the untreated cases can prog-
ress to chronic instability or lead to open re-
duction (2, 5).
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Figure 2. Routine shoulder radiographs. The complete radiographic examination of the shoulder consists of
anteroposterior (AP) radiographs in (a) external rotation and (b) internal rotation and (c) an axillary view. When
an axillary view cannot be obtained due to pain and difficulty with arm abduction, (d) a scapular “Y” view may

be obtained.

Classic Radiographic Findings of Posterior
Shoulder Dislocations

Knowledge and awareness of the radio-
graphic findings which facilitate the diag-
nosis of posterior shoulder dislocations are
required. These include fixed internal rota-
tion of the humeral head (Figure 3a-b), im-
paction fracture at the anteromedial aspect
of the humeral head (reverse Hill-Sachs le-
sion) (Figure 3c), widening of the glenohu-
meral joint space with lack of humeral head
and glenoid overlap in AP projection (Fig-

ure 3d), and the “trough line” (Figure 3e), a
vertical line of cortical bone seen at the edge
of a compression fracture at the anterior su-
peromedial aspect of the humeral head (3,
4,11, 12).

The “Veil of Obscuration” - An Additional
Radiographic Finding Associated with
Posterior Shoulder Dislocations

Imaging studies are a common part of a pa-
tient's Emergency Department visit. How-
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Figure 3. Classic radiographic findings of posterior shoulder dislocation. In (a) AP internal rotation and (b) at-
tempted AP external rotation radiographs of the right shoulder, the humeral head remains in fixed internal rota-
tion on both imaging projections. (c) Axillary radiograph of the right shoulder in a different patient shows an
impaction fracture at the anteromedial aspect of the humeral head (arrows) consistent with a reverse Hill-Sachs
lesion. In (d), internal rotation AP radiograph of another patient, note a widened glenohumeral joint space (ar-
row) measuring 1.8 cm with inadequate overlap between the humeral head and glenoid. (e) AP radiograph of
the right shoulder in another different patient shows a vertical line of cortical bone projecting over the supero-
medial aspect of the humeral head (arrows) corresponding to the trough line sign created by the margin of the
humeral head impaction fracture. Surgical hardware projects over the inferior glenoid from prior screw fixation.

ever, in many cases the initial imaging inter-
pretation falls upon the emergency physi-
cian, with the final interpretation by the ra-
diologist occurring after patient disposition

and treatment plans have been made or not
at all. In addition, in many academic insti-
tutions, attending radiology interpretation
may not be readily available overnight.
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To further assist the emergency physi-
cian in identification of posterior shoulder
dislocations, we describe an additional ra-
diographic sign of posterior shoulder dislo-
cation that we refer to as the “veil of obscu-
ration” (Figures 4 and 5). This sign is seen
on AP shoulder radiographs and represents
a frequently comminuted fracture of the
lesser tuberosity projecting over the hu-
meral head or glenohumeral joint creating a

“veil” of bone density that may obscure the
underlying posterior dislocation. It is well
known that the lesser tuberosity of the hu-
meral head is susceptible to fracture in as-
sociation with posterior dislocations of the
glenohumeral joint. Fractures of the lesser
tuberosity may be sizable, and much larger
than anticipated on radiographs.

We believe that the “veil of obscuration”
sign may aid in the detection of posterior

Figure 4. The “veil of obscuration” radiographic sign. (a) AP internal rotation radiograph of the left shoulder
shows a displaced comminuted lesser tuberosity fracture (solid arrow) creating the “veil of obscuration” radio-
graphic sign. (b) Axillary radiograph of the same shoulder demonstrates the displaced fracture of the lesser
tuberosity (solid arrow). Also note posterior dislocation of the humeral head in relation to the glenoid with
large reverse Hill-Sachs lesion at the anteromedial aspect of the humeral head (dashed arrows).

5a

Figure 5. Sharply defined “veil of obscuration”radiographic sign. (a) AP internal rotation radiograph of the right
shoulder shows a comminuted lesser tuberosity fracture (solid arrow) creating the sharply demarcated “veil of
obscuration” radiographic sign. (b) Axillary radiograph of the same shoulder demonstrates a displaced fracture
of the lesser tuberosity (solid arrow). Also note the humeral head is dislocated posteriorly in relation to the
glenoid with large reverse Hill-Sachs lesion at the anteromedial aspect of the humeral head (dashed arrows).
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Figure 6. CT images of the “veil of obscuration” in the setting of posterior shoulder dislocations. (a) Axial and
(b) 3D CT reconstruction images of the right shoulder clearly demonstrate a mildly displaced lesser tuberosity
fracture fragment consistent with the “veil of obscuration” sign (arrow) and a displaced reverse bony Bankart
lesion of the posterior glenoid (arrowhead). The humeral head is posteriorly subluxed. (c) Sagittal and (d) 3D
CT reconstruction images of the right shoulder in another patient clearly demonstrate a mildly displaced com-
minuted lesser tuberosity fracture consistent with the “veil of obscuration” (arrows). Also note an associated
comminuted humeral surgical neck fracture (arrowheads) as well as additional comminution of the humeral
head. The humeral head is posteriorly subluxed, which was better seen on the axial CT images (not included).

glenohumeral joint dislocations. The prin-
ciple fracture fragment is flat and disc-like
shaped. It is typically displaced inferiorly
and medially with respect to the humeral
head and seen en-face on AP radiographs
(Figures 4 and 5). In this projection, the
fragment is usually poorly defined and ap-
pears as a veil or cloud-like density which
obscures underlying bony detail (Figure
4). The “veil of obscuration” was so named
because the “veil” created by the overlying
displaced bone fragments often obscures the

underlying posterior dislocation. Rarely, the
fragment is more sharply defined on the AP
projections (Figure 5). The true nature of
the bone fragment is best visualized on CT
images with 2D and 3D reconstruction (Fig-
ure 6) which may not be available in routine
emergency department practice.

The purpose of this study was to describe
and determine the incidence and validity of
the “veil of obscuration” radiographic sign
in posterior shoulder dislocations.
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Methods
Subjects

Institutional review board approval was ob-
tained with waiver of consent for this retro-
spective study. Consecutive patient records
were obtained for patients diagnosed with
posterior shoulder dislocation in our insti-
tution from January 1, 2011 to January 1,
2015. Inclusion criteria were (a) patients
with diagnosis of acute posterior glenohu-
meral joint dislocation confirmed by radio-
graphs and (b) patients with available di-
agnostic imaging on our Picture Archiving
and Communication System (PACS) in a
major regional university hospital which
demonstrates the posterior glenohumeral
joint dislocation. Exclusion criteria were pa-
tients without available radiologic images or
with shoulder arthroplasty.

Radiographic images of the affected
shoulder were reviewed by two fellowship
trained musculoskeletal radiologists with
more than 30 and 3 years of experience in
consensus for presence of the “veil of obscu-
ration” representing a displaced lesser tuber-
osity fracture fragment and other previously
described classic radiographic signs for pos-
terior shoulder dislocation including fixed
internal rotation of the humeral head, wid-
ened glenohumeral joint space, and trough
sign in the AP projections, and posterior
subluxation or dislocation of the humeral
head in relation to the glenoid, as well as
reverse Hill-Sachs lesion at the anterior su-
peromedial aspect of the humeral head and
reverse bony Bankart lesion in the axillary
and/or scapular “Y” projections. The elec-
tronic medical records were also reviewed to
obtain information regarding patient demo-
graphics and any correlation with a specific
type of trauma or other factors. The inci-
dence of each of the radiographic findings/
signs of posterior shoulder dislocations was
calculated.

Statistical Analysis

Descriptive statistical analyses were per-
formed. Mechanism of injury, prevalence of
radiographic findings/signs, other fractures,
and surgery were evaluated. Associations
between the radiographic signs, other frac-
tures, and surgery as a function of gender,
age, and mechanism of injury were evalu-
ated. Any significant differences in the ra-
diographic signs and surgery were explored
as well. Continuous data was analyzed with
a student t-test and categorical data with a
Chi-Square test.

Results

During the 48-month time period, there
were 34 patients diagnosed with acute
posterior shoulder dislocation at our busy
emergency department which serves a
population of at least a million people and
approximately 100 or more patients with
spectrum of shoulder injuries per week. Of
these, 30 patients (26 males and 4 females)
had available radiologic imaging pertain-
ing to the diagnosis and were included in
the study. All diagnoses of posterior gleno-
humeral joint dislocations were confirmed
with radiographs, with 5 of these subjects
also undergoing subsequent CT study and 1
subject undergoing subsequent MR imaging
study. Females were significantly older than
male patients (P=0.0115); 4 females (mean
age, 62.25 years; age range 53-69 years) and
26 males (mean age, 40.80 years; age range,
20-68 years). Twenty posterior dislocations
were of the right shoulder and 10 of the left.
The majority of posterior glenohumeral
joint dislocations occurred as a result of a
vehicle crash (44%). Other mechanisms of
injury included seizure, other major trauma
(such as a fall), and minor trauma (such
as tripping or lifting a tray). There was no
significant difference (X*=1.11, P=0.775) in
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Table 1. Mechanism of Injury of Glenohumeral Joint
Dislocations as a Function of Laterality

Table 2. Prevalence of Radiographic Signs of
Posterior Shoulder Dislocation

Left Side Right Side Total Radiographic Sign % (n)
Mechanism

% (n) % (n) % (n) Widened joint space 37(11)
Vehicle crash 40 (4) 45 (9) 44 (13) Trough line 43 (13)
Seizure 20(2) 25 (5) 23(7) Veil of obscuration 40(12)
Other major trauma 40 (4) 25 (5) 30(9) Reverse Hill-Sachs 83 (25)
Minor trauma 0(0) 5(1) 3(1) Other fractures 23(7)
Total 100 (10) 100 (20) 100 (30) Fixed internal rotation of humeral head 76 (22)

mechanism of injury as a function of lateral-
ity (Table 1).

Table 2 demonstrates the prevalence of
the radiographic signs of posterior shoulder
dislocation. In most cases, a reverse Hill-
Sachs lesion (83%) and fixed internal rota-
tion of the humeral head (76%) were pres-
ent, followed by the trough line (43%), and
then the “veil of obscuration” (40%).

Twenty-five patients with posterior gle-
nohumeral joint dislocations had reverse
Hill-Sachs fractures. In 7 cases, other frac-
tures were also present. These included 1 of
the humeral surgical neck, 1 of the greater
tuberosity, 1 of the posterior rim of the gle-
noid (reverse bony Bankart lesion), 2 of the
humeral head, and 2 of the distal clavicle or
acromion.

Table 3 demonstrates significant differ-
ences in the radiographic signs as a func-
tion of mechanism of injury. The trough line
was seen in significantly more cases of other

major trauma and vehicle crashes (78% of
all other major trauma cases and 46% of all
vehicle crashes; P=0.015), while the “veil of
obscuration” sign was seen in significantly
more cases of seizure activity (86% of all sei-
zure cases; P=0.037). There was no signifi-
cant difference found regarding a widened
glenohumeral joint space, reverse Hill-Sachs
lesion, reverse bony Bankart lesion, other
fractures, or fixed internal rotation of the
humeral head as a function of mechanism
of injury. Fixed internal rotation of the hu-
meral head could not be evaluated in one
patient due to lack of AP external rotation
view on initial radiographic evaluation. The
presence of the other classic radiographic
signs of posterior shoulder dislocation or
other fractures did not differ as a function
of age or gender.

Four patients (2 males and 2 females)
required surgery following attempted un-
successful or contraindicated closed reduc-

Table 3. Radiographic Signs in Posterior Glenohumeral Joint Dislocations as a Function Mechanism of Injury

Vehicle crash Seizure Other major trauma  Minor Trauma
Radiographic sign

% (n) % (n) % (n) % (n)
Widened joint space (n=11) 64 (7) 18(2) 18 (2) 0(0) NS
Trough line (n=13) 46 (6) 0(0) 54(7) 0(0) 0.015
Veil of obscuration (n=12) 25(3) 50 (6) 25(3) 0(0) 0.037
Reverse Hill-Sachs (n=25) 44 (11) 28 (7) 28 (7) 0(0) NS
Other fractures (n=7) 29(2) 29 (2) 29 (2) 14(1) NS
Fixed internal rotation of 36 (8) 27 (6) 32(7) 5(1) NS

humeral head (n=22)

NS=not significant.
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tion of posterior shoulder dislocation, usu-
ally related to complex injuries. There was
a significant difference in gender, with 50%
of females undergoing surgery versus 8% of
males (P=0.021). There was a trend towards
significance when looking at surgery and
mechanism of injury, with 43% of patients
with seizures leading to surgery (P=0.058).
All surgical patients had reverse Hill-Sachs
lesions and two of them presented with ad-
ditional humeral head fractures.

In addition, all surgical patients had
the “veil of obscuration” radiographic sign.
Thirty-three percent of those with the “veil
of obscuration” sign went on to surgery
while no patients without this sign went on
to surgery (P=0.0085). There was no signifi-
cant difference in the presence of the other
radiographic signs in regards to surgery.

Discussion

Posterior glenohumeral joint dislocations
can often pose a diagnostic problem. Rowe
et al. (1982) reported that 79% of posterior
shoulder dislocations were missed on the
clinical exam by the initial treating physi-
cian (13). Another study demonstrated that
more than 50% of posterior shoulder dislo-
cation cases can be initially missed on radio-
graphs (7). Delays in diagnosing posterior
dislocation are common, especially in older
patients and those with concomitant inju-
ries or fractures of the ipsilateral arm (7).
Several reasons for delay in diagnosis have
been reported which include failure of ini-
tial clinical evaluation to suspect the correct
diagnosis, lack of or inadequate radiograph-
ic imaging and misinterpretation by inade-
quately trained physicians (7). If missed, the
untreated posterior shoulder dislocations
can progress to instability and/or lead to op-
erative treatment (2, 5). However, in many
instances these complications can be pre-
vented by early diagnosis and prompt closed
reduction.

Knowledge of radiographic signs asso-
ciated with posterior shoulder dislocations
are required to avoid delay in diagnosis and
facilitate prompt diagnosis and timely treat-
ment. Cisternino et al. (1977) previously
described the frequency of the radiographic
signs of posterior shoulder dislocation (11),
not including the reverse Hill-Sachs lesion.
In this study, the humeral head was held in
internal rotation in 100% of posterior shoul-
der dislocations, followed by trough line
(75%), and a widened joint space (55%).
Similarly, when we excluded the reverse
Hill-Sachs lesion, our study also demon-
strated that the most frequent radiographic
sign was fixed internal rotation (76%), fol-
lowed by the trough line (43%), and then
the widened joint space (37%). Another
more recent study in 2010 (12) showed the
frequency of the trough line sign to be 64%,
followed by widened joint space (45%), al-
though the presence of the humeral head
fixed in internal rotation was not evaluated.

Our study demonstrates that the “veil
of obscuration” is an additional likely reli-
able radiographic sign of posterior shoulder
dislocation in addition to the other classic
radiographic findings. While the “veil of
obscuration” is only seen in cases of a pos-
terior glenohumeral joint dislocation with
concomitant comminuted fracture of the
lesser tuberosity, its prevalence is similar to
that of the “trough line” (40% versus 43%),
and is slightly more common than a wid-
ened glenohumeral joint space (37%). The
recognition of the “veil of obscuration” may
be an indication for additional CT imaging
for tri-dimensional evaluation of possible
more complex injuries. Interestingly, the
“veil of obscuration” appears to indicate a
more severe case of posterior glenohumeral
joint dislocation as all our patients who went
on to have surgery demonstrated this radio-
graphic sign. Additionally, in our subjects,
the “veil of obscuration” is seen in signifi-
cantly larger number of cases of seizures.
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In line with previously published data (2),
posterior dislocations were more commonly
seen in men than women in our study. Rob-
inson et al. (2011) reported a prevalence of
1.2 per 100,000 posterior dislocations per
year in men versus 0.6 per 100,000 per year
in women during their study period. A por-
tion of this discrepancy which is even more
apparent in our study may be due to differ-
ences in types of activity or occupation be-
tween the male and female genders.

We also described fractures associated
with posterior shoulder dislocations. Simi-
lar to a study in 2012 by Rouleau and collab-
orators, the reverse Hill-Sachs lesion was the
most common fracture type associated with
posterior shoulder dislocations (83%), al-
though we saw them in a greater number of
cases than previously reported (29%) (14).

In contrast to prior reported numbers,
only one case of posterior shoulder dislo-
cation was initially missed in our study. In
this case, the patient had sustained a vehicle
crash, with the dislocation initially over-
looked by the treating clinician in the emer-
gency department. Humerus radiographs
instead of dedicated shoulder radiographs
were initially obtained. Although, the poste-
rior shoulder dislocation was missed on the
initial humerus radiographs, it was seen on
follow-up dedicated shoulder radiographs a
few days later. The radiographic signs pres-
ent were a widened glenohumeral joint
space and trough line. The “veil of obscura-
tion” was not present in this case.

Conclusion

In conclusion, we described an additional
radiographic sign associated with poste-
rior shoulder dislocation called the “veil of
obscuration” which has a comparable inci-
dence as previously described classic signs
including the widened joint space or trough
line. This radiographic sign is frequently
seen with seizure activity and in general

suggests the presence of a more severe in-
jury. We conclude that the “veil of obscura-
tion” sign may be an additional useful aid in
the recognition and diagnosis of posterior
glenohumeral joint dislocations.

What is already known on this topic

Posterior shoulder dislocations can be overlooked on radio-
graphs due to the subtlety of imaging findings and difficulties
in patient positioning, as well as the relative rarity of posterior
shoulder dislocations. If missed, the untreated cases can prog-
ress to chronic instability or lead to open reduction. Knowledge
and awareness of the radiographic findings which facilitate the
diagnosis of posterior shoulder dislocations are required. These
include fixed internal rotation of the humeral head, impac-
tion fracture at the anteromedial aspect of the humeral head
(reverse Hill-Sachs lesion), widening of the glenohumeral joint
space with lack of humeral head and glenoid overlap in AP
projection, and the “trough line”, a vertical line of cortical bone
seen at the edge of a compression fracture at the anterior su-
peromedial aspect of the humeral head.

What this study adds

We describe an additional radiographic sign of posterior shoul-
der dislocation that we refer to as the “veil of obscuration”
to further assist the emergency physician. This sign is seen on
AP shoulder radiographs and represents a frequently com-
minuted fracture of the lesser tuberosity projecting over the
humeral head or glenohumeral joint creating a “veil” of bone
density that may obscure the underlying posterior disloca-
tion. We described and determined the incidence and valid-
ity of the “veil of obscuration” radiographic sign in posterior
shoulder dislocations. This sign has a comparable incidence as
previously described classic radiographic signs, is frequently
seen with seizure activity, and in general suggests the presence
of a more severe injury. The “veil of obscuration” sign may be
an additional useful aid in the recognition and diagnosis of
posterior glenohumeral joint dislocations.
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