
Page 1 of 14

© Annals of Joint. All rights reserved. Ann Joint 2024;9:28 | https://dx.doi.org/10.21037/aoj-23-45

Introduction and epidemiology

Posterior shoulder instability is an increasingly recognized 
diagnosis and has been reported to comprise approximately 
5% of all shoulder instability cases (1,2). Posterior instability 
occurs on a spectrum ranging from mildly symptomatic 
chronic posterior subluxation to a locked posterior shoulder 

dislocation, with posterior subluxation occurring twice as 
frequently as dislocation in the young active population (1).  
Posterior shoulder subluxations are common in the collegiate 
contact athlete population, particularly within sports such as 
wrestling, rugby, and football (3). Commonly, these sports 
require posterior loading of the shoulder while positioned 
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in a forward flexed position, in addition to the aggressive 
forces that players endure in these sports. Injury mechanisms 
have been described in collegiate or professional football 
linemen who experience repetitive microtrauma from a 
posterior directed force on a forward extended arm, which 
is reproduced in bench press and push-up exercises, as well 
as in overhead throwers who may experience superior labral 
tear propagations to the posterior inferior glenoid labrum 
as a result of throwing mechanics (3). In contrast to these 
subluxation injuries, full posterior shoulder dislocations 
frequently result from higher energy trauma and can be 
pathognomonic of an epileptic seizure episode (4).

Pathophysiology and anatomy

During a posterior instability episode, the humeral head 
migrates posteriorly on the glenoid, with a resulting 
attenuation or injury to the posterior inferior capsulolabral 
complex known as a reverse Bankart lesion (3). Bone loss 
is observed in the posterior-inferior glenoid quadrant due 
to factors such as fracture or attrition. Additionally, it can 
result from an impaction injury into the anterior humeral 
head, leading to a reverse Hill-Sachs lesion (rHSL) and a 
subsequent reduction in the functional glenoid track (3,5). 
In instances of traumatic dislocation with a significant 
glenoid bone defect, the humerus can become locked in this 
dislocated position, as is seen with epileptic seizures (4). 

In a recent systematic review of the pathoanatomic 
lesions associated with posterior shoulder instability, Longo 
et al. noted that of 847 shoulders diagnosed with posterior 
instability, the most common injury was a posterior 
inferior labral injury (75% of shoulders), with a bony lesion 
present in 25% of shoulders (6). The authors reported 
patterns of bone loss were most commonly humeral head 
impaction injury (56.8% of bone loss cases), followed by 
posterior glenoid bone loss (pGBL) (25% of bone loss 
cases), and lastly combined humeral and glenoid (bipolar) 
bone loss (3.8% of bony injuries) (6) though these may 
be underestimates of true rates due to the morphology of 
posterior bone loss (7). In this review, we will focus on the 
diagnosis and evolving treatment paradigms associated with 
bone loss in the setting of posterior shoulder instability.

History and physical exam

History

Glenohumeral instability is common among young 

athletic individuals, with anterior instability being more 
common than posterior (8). Posterior shoulder instability 
is relatively uncommon and far less obvious than its 
anterior counterpart in young, athletic individuals. When 
evaluating these patients with shoulder pain, surgeons 
should thoroughly review injury history, exacerbating 
maneuvers/shoulder positions, and sports participation 
including position played, hand dominance, and timing 
within season/training (8). Football linemen may describe 
posterior shoulder pain when engaged in blocking. Other 
athletes may describe posterior pain or discomfort when 
doing bench press, push-ups, or similar activities. In 
throwing athletes, posterior instability can present with 
noticeable changes in the player’s performance. Throwers 
experiencing posterior instability often note a decline in 
the accuracy of their throws or pitches. Specifically, they 
report a tendency to throw high and outside. This issue 
can be attributed to the loss of their launch window during 
the throwing mechanism. This is due to disruption in the 
synchronized sequence of movements during the critical 
phase of releasing the ball. This issue, often associated 
with factors like mechanical flaws, muscle imbalances, 
or posterior instability, results in decreased accuracy 
and control. They can also report trouble warming up 
and decreased pitch velocity. A decrease in eight or nine 
miles per hour (mph) of pitch velocity can be indicative a 
significant injury (9).

If a discrete instability event occurred, the surgeon 
should also consider the number of  dis locations, 
subluxations, and the age at initial onset of events. The need 
for a formal reduction either by a professional or by the 
patient’s own learned maneuvers is a helpful point to discuss 
with the patient when differentiating between dislocations 
and subluxations in their reporting of their history. The 
provider should have a higher index of suspicion for bone 
loss in cases with recurrent instability episodes, subjective 
instability, or with description of a full traumatic dislocation 
event (3). 

In addition to the shoulder history, surgeons should also 
assess for hyperlaxity in other joints, familial history of 
hyperlaxity, seizure disorders, and psychological factors. In 
patients who have experienced multiple instability events, a 
complete history of the exact circumstances and treatment 
for all prior occurrences including reduction efforts and 
radiographic imaging is valuable (10).

There are several specific differences between anterior 
and posterior instability. Patients with posterior instability 
typically describe a more insidious onset of symptoms, 
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and more commonly report pain as a primary symptom 
rather than a discrete instability event (11). In their study 
comparing 103 anterior shoulder instability patients with 
97 posterior instability patients, Bernhardson et al. noted 
the primary complaint for patients with anterior instability 
was joint instability (80%), while the primary complaint in 
posterior instability was pain alone (90.7%) (10). In their 
review, the majority of patients with posterior instability 
had no identifiable mechanism of injury but described pain 
with lifting and pressing or pain with posterior directed 
contact events (e.g., blocking in football). 

Full posterior dislocations are rare and should prompt 
the clinician to consider a history of clinical or subclinical 
seizures. Epileptic seizures and electrocution injuries 
both produce substantial overpull of the strong posterior 
musculature with loss of protective reflexes, which can 
result in traumatic posterior dislocations. More than 30% 
of patients with epilepsy are unable to control their seizures 
with medical treatment and the incidence of shoulder 
dislocation during a seizure is approximately 0.6% (12). 
Patients with locked dislocations frequently describe a 
seizure episode followed by inability to move the arm from 
the side (4). While some motion is often retained, restricted 
glenohumeral motion should raise suspicion for a fixed 
dislocation. In the setting of seizure history, it is critical to 
coordinate care with the patient and a neurologist to ensure 
etiology determination, review medication compliance, and 
provide appropriate follow up to control or prevent further 
seizure events. 

Physical exam

The physical exam for posterior instability begins with 
inspection of the skin for swelling or deformity, which may 
indicate recent dislocation (6). A focused exam consisting 
of inspection, palpation, range of motion, and provocative 
testing is used to compare the affected shoulder with the 
contralateral unaffected shoulder. Shoulders with posterior 
labral pathology frequently demonstrate increased external 
rotation, decreased internal rotation, and scapular winging 
that anteverts the glenoid. Hyperlaxity and multidirectional 
instability should be assessed, with global ligamentous 
laxity calculated using the Beighton score. Although 
neurovascular injury is rare in posterior instability, a 
thorough neurovascular exam is imperative in any shoulder 
exam, which includes a cervical spine exam to rule out any 
concomitant or confounding symptoms that could be nerve 
related. 

Provocative maneuvers in which the examiner attempts 
to reproduce the patient’s symptoms are critical. Several 
provocative exam maneuvers are used to elucidate posterior 
instability including the Jerk, Kim, and load and shift tests. 
To perform the Jerk test, the patient’s arm is held at 90° of 
abduction as well as 90° of internal rotation (3). An axial 
load is applied along the humerus at the elbow to move the 
arm across the body into horizontal adduction (Figure 1A). 
A positive test is indicated by a click as the humeral head 
slides off the back of the glenoid. A second click may be 
observed when the arm is returned to the original position 

A B

Figure 1 Provocative exam maneuvers for diagnosing posterior shoulder instability: (A) Jerk test demonstration; (B) Kim test demonstration. 
The arrow demonstrates the direction of force applied to the arm in the tests. These images are published with the participants’ consent.
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and the humeral head returns to the glenoid (3). These 
movements are critical to document, particularly when bone 
loss is suspected to record the reproducibility of instability. 
In contrast, to perform the Kim test, the patient is seated 
with the arm at 90° of abduction and the elbow at 90° of 
flexion. While the arm is elevated 45° diagonally upward, 
a posteroinferior load is applied (Figure 1B). A positive test 
is indicated by the provoked onset of posterior shoulder 
pain. The Jerk test has demonstrated a sensitivity of 73% 
and specificity of 98% for posterior labral injury, whereas 
the Kim test has demonstrated a sensitivity of 80% and 
specificity of 94% (13). When combined, positive Jerk and 
Kim tests increase the sensitivity for posterior labral injury 
to 97% (13).

The load and shift test is conducted while the patient 
is supine or lateral decubitus. With the arm at 20° of 
abduction in the scapular plane, an axial load is applied to 
center the humeral head on the glenoid fossa (10). The 
humeral head is then translated by applying a posteriorly 
directed force and the amount of translation/subluxation 
is noted. Patient apprehension with these provocative tests 
is also indicative of chronic instability. Relocation would 
then be expected to improve patient symptoms when the 
humeral head is recentralized on the glenoid (10). The 
load and shift translation results should be compared to 
the contralateral side. Grading is from 0 to 3, in which 0 
indicates normal, 1 indicates excessive translation but no 
subluxation, 2 indicates subluxation to but not over the 
glenoid rim, and 3 indicates dislocation of humeral head 
beyond the glenoid rim. A grade of 3, where the humeral 
head dislocates beyond the glenoid rim and stays remains 
dislocated is a poor prognostic sign when considering 
arthroscopic capsulolabral stabilization (9).

Recently, Arner et al. also described the Dynamic Posterior 
Instability Test (DPIT) and modified DPIT. They found a 
sensitivity 94% of and a specificity of 95%, similar for both 
DPIT and modified DPIT, to assess for posterior shoulder 
instability (14). They recommend using these in addition to 
other exam maneuvers to aid in the diagnosis of posterior 
instability. The DPIT can be performed with the patient 
seated or standing, with a preference for the standing 
position. During the test, the patient simulates a throwing 
motion while the examiner holds their forearm and flexes 
their shoulder to 140 degrees. If the patient experiences 
a sudden onset of posterior shoulder pain similar to their 
presenting symptoms or describes a feeling of slipping or 
instability, it is considered a positive result.

The modified DPIT is a follow up test conducted after 

the initial DPIT examination. The examiner applies an 
anterior directed force on the humeral head with their 
thumb placed just lateral to the posterior joint line. The 
patient once again performs the throwing motion, and 
the examiner resists in the same manner. A positive result 
is indicated by a significant improvement in the patient’s 
symptoms compared to the initial DPIT test due to the 
stabilization provided by the anterior directed force from 
the examiner’s thumb. This prevents posterior subluxation 
of the humeral head, and therefore stabilizes and resolves 
the cause of the patient’s pain in this condition (14).

Bradley also reports using a dynamic circumduction test 
as an adjunct to diagnosis of posterior instability. During 
this test, the patient performs a circular movement of 
the affected upper extremity with the elbow in extension 
and the arm circles up over the patient’s head. This 
movement causes the humeral head to rotate along the 
edge of the glenoid rim. This test is positive if the shoulder 
jumps or slips off the edge of the glenoid rim, no longer 
contained in a smooth path through this motion. A positive 
circumduction test is considered an additional poor 
prognostic sign (9).

Imaging

If shoulder instability is suspected, the initial imaging 
studies should consist of a true anteroposterior (AP) 
radiograph (Grashey AP) along with orthogonal views 
including scapular ‘y’ and axillary lateral (or Valpeau) 
radiographs (Figure 2A-2C) (10). If reduction is required, 
Radiographs should be obtained prior to and after closed 
reduction to assure a concentric glenohumeral reduction. 
Reduction is confirmed with an axillary or Valpeau view, 
or with three-dimensional (3-D) imaging. AP radiographs 
(Figure 3A) must be scrutinized, as a posterior dislocation 
may not show evidence of glenohumeral overlap, but rather 
a “lightbulb sign” will be visible, in which the internally 
rotated humeral head resembles a lightbulb (Figure 3B). 
The lightbulb sign is pathognomonic for a mal-reduced 
glenohumeral joint (10). Orthogonal views are critical for 
assessing the humeral head position relative to the glenoid. 

Additional radiographic views may be helpful when 
evaluating the glenoid. These include the West Point view 
and the Bernageau view. The West Point view is an axial 
projection of the shoulder joint. The patient lies prone with 
the affected arm abducted to 90 degrees with the elbow 
bent and hanging off the table. The Radiograph beam is 
directed 25 degrees medial and 25 degrees caudal, capturing 
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Figure 2 AP radiographic view (Grashey AP) (A), scapular ‘Y’ (B), and axillary lateral (C) radiographs of a posterior shoulder fracture 
dislocation with the humeral head “lightbulb sign” indicated by the red asterisk. AP, anteroposterior.
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Figure 3 Radiographic findings assistive in diagnosing a posterior shoulder dislocation: (A) diagrammatic representation of radiographs and 
associated osseous appearance of reduced glenohumeral joint and (B) a posterior shoulder dislocation, resulting in radiographic appearance 
of a light bulb sign.
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Figure 4 pGBL can be evaluated by drawing a perfect circle on the inferior 2/3 of the glenoid, aligned to the anterior-inferior rim using 
sagittal cuts from either MRI or CT imaging sequences. Calculate posterior glenoid bone loss by dividing the portion of the posterior 
bone loss ‘a’ by the diameter of the best fit circle ‘x’ and multiplying by 100. pGBL, posterior glenoid bone loss; MRI, magnetic resonance 
imaging; CT, computerized tomography.

an image of the humeral head in relation to the glenoid 
fossa. This view allows for assessment of glenohumeral 
joint alignment, identification of any anterior or pGBL, and 
evaluation of Hill-Sachs lesions (15). The Bernageau view 
is an additional radiographic view that helps visualize the 
anterior and posterior glenoid rims. This view is obtained 
by having the patient sit or stand with the affected arm 
in a neutral position. The Radiograph beam is angled 
approximately 35–45 degrees caudally and directed through 
the glenohumeral joint of the affected shoulder. This view 
allows for visualization of the glenoid rim and assists in 
assessing for any bony defects or abnormalities, particularly 
anterior or pGBL (16).

Advanced imaging either with magnetic resonance 
imaging (MRI) or computerized tomography (CT) allows 
for significantly more detail and a 3-D analysis of the 
glenohumeral joint and any bony lesions. MRI is essential 
for diagnosing posterior inferior capsulolabral injuries, 
and the sensitivity of these tests may be enhanced with 
intraarticular gadolinium contrast (17,18). When a patient 
is at risk for bone loss (i.e., seizure, recurrent or locked 
dislocation), 3-D advanced imaging is required to assess the 
location and amount of both glenoid bone loss and humeral 
bone loss. CT scans are the standard for evaluating bone 
loss whether due to fracture, congenital dysplasia or chronic 
bone loss. Recent studies have also utilized 3-D MRI to 
calculate glenoid bone loss with similar outcomes (18,19). 

The “circle method”, (as shown in Figure 4), is a frequently 
utilized technique in which the posterior bone loss is 
measured by outlining the area missing from the best fit 
circle that matches the contour of the native glenoid. Using 
a freehand tool on an image viewer system can provide the 
area within the outline drawn. This can then be divided 
by the total area of the best fit circle on the glenoid and 
can give an estimate of percentage of bone loss (18). This 
is a different manner of measuring bone loss compared to 
another best-fit-circle technique used in anterior bone loss 
that uses the width of injured glenoid to find the glenoid 
index. This technique uses a best-fit circle, as well as the 
height of the glenoid and width to predict the pre-injury 
width and compare this to the post-injury width (20). 

Advanced imaging has better characterized the three-
dimensional bone loss and glenoid orientation, providing 
anatomical details critical to surgical planning and 
treatment. Specifically, the bone loss in posterior instability 
occurs 30° off the long axis rather than being abrupt and 
90° to the long axis of the glenoid, as seen in anterior 
instability related bone loss (5,21). Glenoid changes that 
are characteristic of posterior instability sequelae are loss 
of concavity, and changes in slope leading to acquired 
retroversion or underappreciation of bone loss (7). This 
acquired glenoid retroversion or sloped bone loss is 
associated with failure of both conservative management 
and posterior labral repair surgery (22,23). These structural 
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changes should be addressed with the surgeon’s chosen 
reconstruction technique. 

Analysis of the glenoid bone loss should be done with 
proper rotational formatting, so that the cuts are parallel 
to the glenoid surface and allow for accurate measurement 
of the bone loss, width, and version. When the glenoid is 
imaged at an oblique angle and not seen en-face, the amount 
of bone loss can be under-estimated as shown in MRI and 
CT comparisons (18).

Acromial morphology is an additional aspect of shoulder 
anatomy to consider when analyzing posterior instability 
and glenoid bone loss. This is best visualized either on 
the scapular “Y” radiographic view, or ideally with three 
dimensional imaging, such as MRI or CT. Acromial 
orientation of a flatter sagittal tilt and higher posterior 
acromial height can lead to less posterior coverage of 
the shoulder joint and has been associated with posterior 
instability (24). In line with this association, acromial 
morphology of a high, flat acromion with less posterior 
coverage has been linked to glenoid bone loss (25). The 
acromion’s role in posterior bone loss patterns is attributed 
to its buttress effect, potentially preventing direct posterior 
bone loss. Livesey et al. noted that acromion morphology 
did not significantly affect the superior extent or obliquity 
of bone erosion (25). This is in line with the direction of 
subluxations and dislocations, either posterior or anterior, 
which is an inferior displacement. This study emphasized 
the need for increased awareness of the association between 
acromion morphology and glenoid bone loss to suspect and 
aid in detection of this subtle pathology. Earlier detection 
of risk factors for symptomatic posterior shoulder instability 
could improve management strategies before significant 
glenoid erosion develops. 

pGBL

As noted by Longo et al., nearly a quarter of posterior 
shoulder instability cases may be accompanied by  
pGBL (6). Dickens’s group showed that even after one 
dislocation, there can be noticeable bone loss. After 
evaluating a military population prospectively with MRI 
before and after instability events, Bedrin et al. showed that 
an average initial posterior shoulder instability event led 
to approximately 5% bone loss (26). Recurrent instability 
led to a greater loss of bone than the first time it occurred. 
They also found that if glenoid retroversion was found to 
be ten degrees, a posterior instability event led to increased 
posterior-inferior bone loss. Furthermore, this bone loss 

may either be characterized as dysplastic due to congenital 
anomalies, attritional in the setting of multiple chronic 
instability events, or acute, which may occur with a single 
discreet traumatic or locked posterior dislocation (26).  
Furthermore, an increasing body of knowledge supports 
a “critical” threshold of pGBL for which soft tissue 
capsulolabral reconstruction alone is insufficient. Cadaveric 
studies have reported that in posterior glenoid defects, 
≥20% of the glenoid width may be the critical posterior 
defect in which an isolated reverse Bankart lesion repair fails 
to restore stability. As such, reconstruction of the posterior 
glenoid with bone block may be warranted (27). Arner et al.  
found that smaller glenoid bone width and greater bone 
loss percentage were risk factors associated with failure 
of arthroscopic posterior capsulolabral repair. Based on 
their analysis of young active patients, they found that a 
threshold of 11% pGBL correlated to 10 times higher 
surgical failure rates with soft tissue repair alone. As pGBL 
increased to 15%, surgical failure rates of soft tissue repair 
alone increased to 25 times higher (18).

In an effort to better characterize posterior glenoid 
bone defect morphology in the setting of recurrent 
instability, Dekker et al. found the posterior inferior 
quadrant of the glenoid to be the most common location 
for bone defects, with 90% of the defects occurring 
between 7:40 and 8:50 on the clock face model and at a 
mean of 30.7° posterior to the long axis of the glenoid (5). 
This stands in contrast to anterior glenoid bone loss and 
that created by Nacca et al., which was created parallel to 
the long axis of the glenoid (5,28). 

Assessing risk: all soft tissue repair in pGBL 

Risk factors for posterior shoulder instability are 
associated with glenoid bone morphology. Differences that 
biomechanically would predispose patients to instability 
have been linked to increased glenoid retroversion  
(28-30), glenoid dysplasia (31), and posterior chondrolabral 
clefts in the setting of glenoid hypoplasia (11). As such, 
reconstruction procedures that address these bone deficits 
by building back and/or correcting the version are expected 
to be more beneficial than merely a soft tissue repair and 
stabilization.

In a study evaluating glenoid retroversion’s effect 
on repeat instability, Owens and colleagues assessed a 
military population and found that for each degree of 
glenoid retroversion, this imparted a 17% increased risk of 
recurrent instability (32).
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A study by Mauro and colleagues considered glenoid 
version as well as glenoid width as predictors of outcomes 
after posterior capsulolabral repair and determined that 
poor outcomes after surgery were linked to a decreased 
width of the glenoid rather than version (33). Furthermore, 

Hines et al. found that a bone loss of over 13.5% decreased 
the rate of return to full duty, but the bone loss thresholds 
they evaluated did not correlate with an effect on outcomes 
or revision rates (34).

Bradley et  a l .  evaluated results  after  posterior 
capsulolabral stabilization and repair and found a revision 
rate of 6.4% at 8.9 years of follow-up. They also analyzed 
factors that increase the risk of failure after surgery. The 
significant risk factors identified were female sex, having 
the injury in the dominant shoulder, having a concurrent 
rotator cuff injury, using 3 or fewer anchors in the repair, 
and having decreased glenoid bone width (35).

Matar et al. conducted a systematic review and found that 
posterior Bankart repair surgery was effective for treating 
posterior subluxation, with 91% of patients reporting 
excellent outcomes and being able to return to sports after 
the procedure (36). A posterior glenoid neck osteotomy can 
address the retroversion from posterior glenoid erosion in 
chronic subluxation, though this procedure is technically 
challenging and associated with underwhelming long-
term outcomes (37). However, for patients with significant 
pGBL, additional procedures to address the bone loss such 
as DTA or iliac crest autograft may be necessary to stabilize 
the joint. These procedures augment the bony structure 
similarly to how anterior stabilization surgeries employ 
bone blocks to increase the surface area of the glenoid. Soft 
tissue work is additionally performed to tighten the joint 
and to stabilize the labrum over top of the bone block. 

Posterior glenoid reconstruction

Although not entirely without challenges, in cases of 
critical pGBL, posterior glenoid reconstruction with 
autograft or allograft is recommended (19) (Figures 5,6). 
A recent systematic review of bone block transfer surgery 
for posterior shoulder instability resulted in consistently 
high patient-reported outcomes (PROs) using measures 
including ROWE, Constant, and Walch-Duplay scores. 
However, they did find a moderate rate of recurrent 
instability and a complication rate of around 14%. The 
most common cause of complications after this procedure 
was hardware-related issues (38). 

Several studies have found that bone block surgery for 
posterior shoulder instability can lead to good clinical 
outcomes and improved PROs. However, Schwartz  
et al. found a high rate of revision surgery needed (39), 
and Clavert et al. reported a pain likely due to recurrent 
instability rate of 12% (40). Both studies reported a 

Figure 5 Radiographic evaluation of posterior shoulder instability 
where plain film axillary films demonstrate pGBL with a sloped 
defect. pGBL, posterior glenoid bone loss.

Figure 6 Allograft augmentation for posterior bone loss should 
restore the lost bone width. 
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significant number of patients experience persistent 
shoulder pain after the procedure. 

While the most common graft options include iliac 
crest autograft and DTA, it is critical to understand the 
benefits and pitfalls of each type of reconstruction, as both 
have been shown to convey similar biomechanical contact 
pressure and strength profiles in cadaveric models (32).

Iliac crest autograft

Iliac crest autografts for posterior glenoid defects yield 
varied outcomes. Barbier et al. reported on eight patients 
treated with this approach for posterior instability, 
showing 80% satisfaction at 3 years post-op, but only 
four could resume preoperative sports activity. Some 
faced re-operation due to issues with screw orientation 
and bone-block positioning. Additionally, the procedure’s 
morbidity, notably donor site pain, poses a significant 
consideration (29).

In an early investigation by Meuffels et al., the long-
term efficacy of iliac crest tricortical bone blocks for 
recurrent posterior instability was questioned. Among  
11 patients with an 18-year follow-up, those with 
hyperlaxity or multidirectional instability reported poor 
outcomes, with two requiring arthrodesis (41). The 
authors cautioned against this procedure in such cases 
due to suboptimal results and the risk of glenohumeral 
osteoarthritis (41). However, the study’s limitations include 
an inability to confirm pGBL and a prevalence of cases now 
considered contraindicated for isolated posterior repair.

In contrast, Servién et al. reported a low dislocation 
recurrence, a high patient satisfaction rate, and a 71% 
return to pre-injury sports level after iliac crest bone block 
for posterior shoulder instability. Indications included 
traumatic dislocation and subluxation, with associated 
posterior glenoid fractures or erosions confirmed on CT. 
To optimize outcomes, the authors recommended an extra-
articular posterior bone block with a 5–10 mm overhang 
over the posterior glenoid (42).

More recently, Schwartz et al. achieved a zero recurrence 
rate in posterior shoulder instability with arthroscopic iliac 
crest bone blocks in 19 shoulders. Indications included 
recurrent post-traumatic dislocation, bone defects, and 
dislocations due to hyperlaxity. Despite a revision rate of 
36%, postoperative radiographic union on CT was observed 
in all shoulders, with reoperations mainly for screw removal 
and one case of partial osteolysis of the graft (40).

Finally, using an all-arthroscopic technique for bi-cortical 

iliac bone block placement with suture fixation, Jeong et al.  
reported no postoperative instability or apprehension at 
over 1-year follow-up. They emphasized positioning the 
bone graft flush with or slightly overhanging the glenoid 
rim, centered on the posteroinferior quadrant, with post-op 
CT scans confirming proper placement and graft healing 
at 2 and 6 months (43). However, the lack of uniformity in 
technique and repair across studies hinders reliability and 
reproducibility of outcomes.

Distal tibial allograft (DTA) 

Advantages of glenoid reconstruction with DTA include 
restoration of joint congruity and articular cartilage 
interface without the morbidity associated with the iliac 
crest donor site. Potential disadvantages to DTA include 
antigenicity, donor bone quality, higher cost, and risk of 
non-healing (44). Biomechanically, DTA has proven to 
be effective at restoring glenohumeral joint stability in 
the setting of posterior glenoid defects (32,41). Further, 
in a biomechanical comparison to iliac crest autograft, 
fresh DTA displays similar contact pressures, peak force, 
and contact area in cadaveric shoulders (32). Additional 
advantages of DTA include restoration of cartilaginous 
native joint congruity, reduced donor-morbidity, and 
dense weight-bearing cortical and metaphyseal bone (45). 

To obtain the best fit graft, Provencher et al. suggest 
preoperative CT measurements of the radius of curvature 
of the injured glenoid and DTA specimen provide a reliable 
and reproducible anatomic reconstruction of the glenoid 
(45,46). While long term results following distal tibia 
allograft are not available to date, early results have been 
promising: Gilat et al. reports no instances of recurrent 
instability following revision to DTA, although 2 patients 
ultimately required removal of hardware for symptomatic 
screws (44).

Finally, Gupta et al. described an arthroscopic technique 
using fresh DTA for posterior glenoid augmentation. The 
authors argue indications for the arthroscopic reconstructive 
procedure included recurrent posterior shoulder instability 
with pGBL (>20%), recurrent involuntary posterior 
instability after prior posterior soft-tissue stabilization, and 
posterior glenoid fracture malunion leading to recurrent 
posterior instability (45).

Glenoid fracture

In instances of posterior dislocation such as that observed 
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with a seizure episode, pGBL can be somewhat of a 
misnomer, as this bone is frequently quantifiable and 
acutely fractured (4). In cases where this bony fragment is 
large enough to accept a minimum of two screws, an open 
or arthroscopically assisted posterior glenoid approach 
may be undertaken to perform rigid internal fixation of 
the posterior fragment along with its attached capsule (47). 
More often, the posterior glenoid fracture is smaller in 
nature, which lends itself better to suture fixation (46). Liles 
et al. describe a reverse “bony Bankart bridge” technique 
in which a double row suture anchor technique is used to 
capture and restore the posterior bony Bankart lesion in 
a knotless fashion (46). Such technique borrows on the 
concept of the anterior bony Bankart bridge popularized by 
Godin et al., which has shown excellent clinical results and 
low failure rates at 5 years following surgery (48). In cases 
of particularly small fragments, higher rates of resorption in 
anterior fractures after repair likely support managing these 
injuries similar to attritional loss (49).

Treatment of reverse Hill-Sachs lesions and 
bipolar bone loss

Historically, several approaches have been developed for 

treatment of anterior humeral head bone loss (50). This 
type of bone loss, termed a “reverse Hill-Sachs” lesion, 
has been shown to occur primarily with full dislocation 
events (30). An early approach to treating this condition 
was developed by McLaughlin in 1952 (29). In this method, 
the subscapularis tendon is detached from the lesser 
tuberosity and transferred to the reverse Hill-Sachs lesion 
to compensate for the injury and prevent a lesion from 
becoming “off track”. The “McLaughlin procedure” was 
later modified by Hawkins in which the subscapularis and 
lesser tuberosity tendon were transferred to the bony defect 
together (51). More recently, arthroscopic surgeries to fill 
the defect by anchoring the subscapularis tendon into the 
bony defect without releasing its insertion (the “arthroscopic 
reverse remplissage”) have become increasingly popular (52). 
The advent of knotless suture devices further simplify this 
approach and permit bridging constructs similar to those 
popularized for anterior remplissage (53).

Besnard et al. reported on outcomes after an arthroscopic 
McLaughlin procedure (29). The authors’ indications for 
the procedure included a humeral head defect that was 25% 
of the total estimated volume based on area measurement 
from a fitted circle (Figure 7). In their procedure, the 
subscapularis tendon was arthroscopically detached from 

Figure 7 Reverse Hill-Sachs defect and depiction of measurement technique of defect based on a fitted circle. 
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Figure 8 Treatment algorithm for posterior shoulder instability in the presence of (A) pGBL and (B) humeral head bone loss. pGBL, 
posterior glenoid bone loss.

the lesser tuberosity and repaired in the humeral head 
defect (29). The authors argue that the advantage of 
detaching and repairing the tendon is to limit the amount of 
external rotation loss. The authors reported no difference 
in external rotation at a mean follow-up of 128 months (29). 
Further research is needed to quantify instability recurrence 
following arthroscopic reverse remplissage.

In an effort to minimize loss of rotation following a 
subscapularis transfer, Ratner et al. present an alternative 
in cases of an acute reverse Hill-Sachs lesion (54). The 
authors advocate for restoration of the humeral head native 
anatomy by performing an arthroscopically-assisted balloon 
osteoplasty, in which the humeral head articular surface 
is restored to its native position and the corresponding 
bony defect is filled with bone cement in order to raft 
and support the elevated fragment during healing (54). 
While mid- and long-term results are not available for this 
procedure, humeral head cement osteoplasty represents 
a more anatomic solution to the restoration of the bony 
architecture of the shoulder and has well-established 
efficacy in its parallel in impacted tibial plateau fracture 
management (55).

More recently, surgeons have recognized that patients 
may experience posterior bone loss in conjunction with 
anterior humeral bone loss, a term referred to as “bipolar 
bone loss”. Nakagawa describes this to occur more 
frequently in patients who experience a discrete dislocation 
event (30). Similar to anterior shoulder instability, larger 
lesions are more likely to “engage” or become “off track” 
resulting in additional dislocation events and the possibility 
of additional bone loss (30). As noted by Longo et al., these 
instances of bipolar bone loss are the minority (3.8%), but 
can be very difficult to treat (6,30). For cases of borderline 
glenoid bone loss (10–15%) in the presence of a reverse 
Hill-Sachs lesion, a combination soft tissue procedure 
with posterior labral repair and reverse remplissage may 
be considered prior to escalating to glenoid reconstructive 
procedures (53). Figure 8 represents the authors’ preferred 
treatment algorithm for posterior instability with bone loss.

Conclusions

Bone loss may be present in up to 25% of patients with 
posterior shoulder instability. Understanding of the type 

B
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(glenoid, humeral head, or both) and reliably quantifying 
the amount of bone loss are critical in successful surgical 
planning to optimize patient outcomes. Various surgical 
options exist to address posterior instability, and the need 
to reconstruct the glenoid with additional bony support is 
driven by the amount of bone loss present. 
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