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Abstract

The B2 glenoid is defined by Walch et al. as a glenoid that is biconcave with posterior erosion accompanied by posterior

humeral head subluxation. This creates unique challenges for the treating orthopedic surgeon. Bone loss, excessive retro-

version, and posterior subluxation make anatomic shoulder arthroplasty in this setting fraught with increased complications,

including instability, glenoid component loosening, and poor clinical outcomes. Many techniques have been devised to treat

the arthritic shoulder with a B2 glenoid, including hemiarthroplasty, total shoulder arthroplasty using eccentric reaming,

bone grafting and custom implantation, and reverse total shoulder arthroplasty. In this review, we will focus on anatomic

total shoulder arthroplasty using augmented glenoid implants to treat the B2 glenoid. Indications, clinical results, and basic

science analyses of augmented anatomic glenoids are also discussed.
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Introduction

Glenohumeral osteoarthritis is a common cause of

shoulder pain and disability for which total shoulder

arthroplasty is an effective surgical intervention.1–5

Glenohumeral osteoarthritis is a complex process,

involving changes in joint version, morphology, and sta-

bility. Friedman et al. utilized computerized tomography

to study version in osteoarthritis and found that should-

ers with severe osteoarthritis had significantly more gle-

noid retroversion than asymptomatic controls.6 Rouleau

et al. expanded upon the findings of Friedman et al.,

finding that combining the Friedman method for mea-

suring version with measuring the intermediate glenoid

line—the line connecting the anterior and posterior gle-

noid edges—was the most reliable method of measuring

version specifically in those glenoids that had a neogle-

noid—an eroded glenoid surface—and a paleoglenoid—

a native glenoid surface.7,8 The Walch Classification is a

commonly utilized system based on the mid-glenoid

axial computerized tomography slice for describing the

glenoid morphology in commonly occurring wear pat-

terns.9 This classification scheme not only builds on the

work of Friedman et al. in determining glenoid version

but also takes into account wear patterns, morphology,
and humeral head subluxation.6,9

In the Walch classification, a type B glenoid is char-
acterized by a humeral head that is posteriorly sublux-
ated. The type B2 glenoid, which constitutes between
15% and 44% of glenoids, is defined by a retroverted
glenoid that is biconcave with posterior erosion.9,10

Longitudinal studies confirm that the posterior sublux-
ation predates the posterior erosion.11 Although premor-
bid retroversion appears to have been ruled out as a
potential cause of subluxation, the true cause remains
elusive with theories ranging from infraspinatus atro-
phy,12,13 to scapular position,14 to a tight anteri-
or capsule.15
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Treatment Options

There are a variety of different treatment approaches to
handle the unique challenges presented by the B2 gle-
noid. Each has its own unique benefits and drawbacks.
Hemiarthroplasty is one surgical approach which does
not include a glenoid component, often utilized in youn-
ger patients. However, outcomes correlate significantly
with the status of glenoid wear and patients with poste-
rior glenoid erosion have the worst results.16 There is
also concern for continued glenoid erosion, which may
limit postoperative outcomes, particularly in younger
patients.17 The “ream-and-run” procedure in which the
glenoid is prepared to create a concentric surface also
has had inconsistent results.10,18–20 Of particular concern
with hemiarthroplasty is that revision to total shoulder
arthroplasty may be necessary, and evidence shows that
pain relief and improvements in function are not as
robust as when total shoulder arthroplasty is performed
as a primary procedure.20–22

Asymmetric reaming is a technique in which the “high
side” of the anterior glenoid is reamed to correct glenoid
retroversion and recenter the humeral head prior to resur-
facing the glenoid with an implant.23 Clinical outcomes of
total shoulder arthroplasty using this technique have been
mixed.24–27 Cadaveric and simulation studies have shown
that there are limitations to the amount of retroversion
that asymmetric reaming can correct. Reaming to correct
more than 15� of retroversion compromises the anterior
bone stock, leading to complications such as peg penetra-
tion through the glenoid vault, glenoid fracture, and
necessitating a smaller glenoid implant which has impli-
cations for shoulder stability.28–32 Clinically, more
aggressive reaming is associated with increased glenoid
migration and radiographic loosening.33

In cases in which retroversion is too severe to be
solved by assymetric reaming alone, bone grafting is
often employed. Clinical studies have had mixed
results.26,34–38 Bone grafting presents its own set of
unique complications, including graft resorption, loss
of fixation, migration, and nonunion.39,40

Inset glenoids have grown in popularity for the B2
glenoid, buoyed by the belief that the implant may be
left in some degree of retroversion and still have resis-
tance to shear forces due to the inset nature. Although
clinical results thus far have been limited, the presented
patients have had excellent outcomes.41

Reverse total shoulder arthoplasty (RTSA) has
offered promising results for osteoarthritis with a B2
glenoid because the constrained prothesis addresses the
posterior instability associated with the subluxated
humeral head.42,43 However, it does not completely elim-
inate the need for asymmetric reaming or bone grafting.
In addition, there is concern about the longevity of the
reverse total arthroplasty, particularly in younger

patients.44–46 For example, in a study by Mizuno et al.

of patients undergoing reverse total shoulder arthro-

plasty for primary osteoarthritis, results were positive,

with significant improvements in postoperative range

of motion and patient-reported outcomes, with compli-

cations occurring in 4 of 27 patients, resulting in only 1
revision. However, the average patient age was 74 years

(range, 66–82 years), driving home the point that while

RTSA may be an excellent option for elderly patients,

these data cannot be extrapolated to the younger and

potentially more active patient population who frequent-

ly present with a B2 glenoid erosion pattern.43

Anatomic Total Shoulder Arthroplasty

With Glenoid Augments

Glenoid augmentation is an attractive option in total

shoulder arthroplasty for the B2 glenoid. It is able to

correct retroversion without the complications of other

techniques, such as loss of bone stock, that is caused by

excessing reaming. There is less medialization of the joint

line when using augments and thus important biome-
chanical length–tension relationships are persevered for

optimal muscle functioning and joint stability. As a con-

struct, it is biomechanically sturdier than those relying

on bone grafting in which large bone grafts are subject to

complications associated with graft preparation, fixa-

tion, and graft incorporation.8,26,35,36

Historical Review of Augmented Glenoid

Implant Designs

Early results using glenoid augments had disappointing

outcomes, resulting in the earliest models being discon-

tinued and no longer available for clinical use. The

Cofield 2 (Smith and Nephew, Inc, Memphis, TN)

(Figure 1) is a keeled, asymmetric polyethylene compo-

nent available for commercial use from 1995 to 1999.

Rice et al. studied 14 consecutive shoulders treated
with the Cofield 2 for a minimum of 2 years. At

follow-up, there were 5 excellent, 7 satisfactory, and

2 unsatisfactory results due to moderate pain. At post-

operative radiographic assessment, 4 shoulders had

more than mild subluxation of the humeral head,

3 had moderate posterior subluxation, and 1 had

severe anterior subluxation. There was grade 1 peripros-

thetic lucency in 7 shoulders and grade 5 lucency in 1

shoulder, with the component having shifted in position.

There were no revision surgeries at the time of follow-
up.47 The Cofield 2 offered minimal correction of retro-

version of only 4� and was associated with a high rate of

revision. It was subsequently pulled from the market as a

result of high rates of persistent instability and minimal

clinical utility due to the minimal correction.48
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The concerning finding about persistent instability
was repeated in a study by Cil et al. They reviewed 38
patients undergoing primary or revision total shoulder
arthroplasty using 1 of 3 nonstandard glenoid compo-
nents, an angled keel, an extra thick, or an augmented
metal back, with a minimum of 2-year follow-up.
Moreover, 14 glenoids were classified as B2. All of the
nonstandard glenoid components were Cofield glenoid
components. There was a significant improvement in

pain and range of motion. The average American
Shoulder and Elbow Surgeons (ASES) score was 55
points. There were 11 excellent results, 11 shoulders
had satisfactory results, and 16 shoulders had unsatis-
factory results, of which 10 shoulders required revision
surgery. Of the 10 clinical failures, 3 (21%) occurred in
type B2 glenoids: 2 of these were due to persistent pos-
terior dislocation and 1 due to infection. At postopera-
tive follow-up, 8 shoulders had no or mild subluxation
and 11 had moderate to severe subluxation.
Significantly, 5 patients had newly developed subluxa-
tion in the postoperative period. The estimated survival

rate for radiographic glenoid loosening was 97% at
2 years, 93% at 5 years, and 79% at 10 years. By far,
the posteriorly augmented, metal-backed glenoid fared
the worst with a 10-year survival of only 31%, which,
of the glenoid components utilized in the study, is the
type of augment specifically designed to address the chal-
lenges of the B2 glenoid.49

Outside of the commonly used, commercially avail-
able glenoid augments, case series have reported success
utilizing augments from less frequently applied technol-
ogy. Sandow and Schultz followed 10 patients with a
minimum of 2-year follow-up, who underwent total

shoulder arthroplasty utilizing trabecular metal wedged

augments (Zimmer, Warsaw, IN), which have proven to

be successful to treat bone loss in the hip and knee.

Moreover, 4 patients had B2 glenoids, and 6 patients

had type C glenoids. There were no major complications

in any patient, nor any need for revision surgery. All

patients had correction of retroversion and posterior

humeral subluxation. All patients had significant

improvement in postoperative pain scores, Oxford

Shoulder Scores, and ASES scores. This study supports

wedge-shaped trabecular metal augments as a viable

technique as part of total shoulder arthroplasty in the

B2 glenoid, which is an appealing option due to its abil-

ity to consistently achieve bony in-growth.50

Currently Available Augmented Glenoid

Implant Designs

There are 3 commonly used glenoid augments that are

currently commercially available for the B2 glenoid in

the U.S. market. These devices all differ from the Cofield

device in that the correction is achieved through geom-

etry which, with a stepped, wedged, or hemi-wedged

design, occurs on the bony side and not the articular

side. This allows for a more profound correction while

still maintaining the stability of the construct, by allow-

ing the pegs or keel to remain firmly in the glenoid vault.

Despite their early failures, more recent clinical studies

have demonstrated that glenoid augments are an effec-

tive technique to treat the challenges of the B2 glenoid.

Figure 1. The Cofield 2 glenoid augment (Smith and Nephew,
Inc, Memphis, TN). Image courtesy of Grant E. Garrigues, MD.

Figure 2. The Step-Tech glenoid augment (DePuy Orthopaedics,
Warsaw, IN). Image courtesy of Grant E. Garrigues, MD.
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The Step-Tech (DePuy Orthopaedics, Warsaw, IN)
(Figure 2) is used to correct retroversion, provide a
stable fixation of the glenoid implant, and recreate the
original glenohumeral joint line. It has a dual-surface
design with various heights of the posterior step of
3mm, 5mm, or 7mm to enact various degrees of correc-
tion. Favorito et al. studied 20 shoulders with osteoar-
thritis with posterior glenoid bone loss treated with total
shoulder arthroplasty using the Step-Tech glenoid aug-
ment that had at least 2-year follow-up. There was sig-
nificant improvement in visual analog scale (VAS)
scores, Western Ontario Osteoarthritis of the Shoulder
index, the physical component summary score of the
Short Form-36, forward flexion, and external rotation.
In addition, 1 shoulder showed osteolysis, 6 shoulders
showed bone adjacent to the central-peg flange without
osseous integration, and the remaining 12 demonstrated
central-peg flange osseous integration. The average
Lazarus lucency score was .53 with all shoulders
having a perfect grade A seating score. Two postopera-
tive complications consisted of instability events—1
anterior and 1 posterior dislocation, both necessitating
revision surgery.51

Stevens et al. found similar results in a study of 21
patients with B2 or C glenoid morphology treated with
total shoulder arthroplasty using the Step-Tech glenoid
augment. There was significant improvement in range of
motion, VAS pain scores, ASES scores, and Simple
Shoulder Test scores. There was radiographic improve-
ment in postoperative glenoid version, humeral scapular
alignment, and humeral glenoid alignment.
Postoperatively, there were 4 cases of peg penetration;
1 of which involved the central peg. There were 4 grade 1
radiolucencies and 1 grade 2 radiolucencies surrounding
the glenoid, which did not show signs of progression
throughout the course of follow-up. In 19 patients, com-
ponent seating was grade A, with grade 3 radiodensity
surrounding the central flange. There were no major
complications, nor any need for revision surgery.52

These findings were corroborated by Ho et al., who
studied 71 shoulders with B2 or B3 glenoid morphology
who underwent total shoulder arthroplasty using the
Step-Tech glenoid augment with a minimum of 2-year
follow-up. Postoperatively, Penn Shoulder Scores (PSS),
range of motion, humeral head centering, and glenoid
version were significantly improved. Moreover, 10% of
patients had persistent posterior subluxation on postop-
erative imaging. In addition, 15% of patients had
central-peg osteolysis, 24% had bone growth to the
edges of the flange of the central peg, and 63% had
bone growth within the flange of the central peg.
Higher PSS were associated with less preoperative retro-
version, less preoperative humeral subluxation, and
better preoperative range of motion. Patients who had
postoperative posterior subluxation had higher

preoperative retroversion and more commonly had
grade 2 or higher fatty infiltration of the teres minor.
Thus, a stepped augment design offered satisfactory
results in the majority of patients undergoing total
shoulder arthroplasty, though those who presented pre-
operatively with more severe deformities were more
likely to have suboptimal outcomes, such as lower clin-
ical outcome scores, persistent instability, and osteolysis.

The Equinoxe (Exactech, Gainesville, FL) (Figure 3)
is a wedge-shaped device used to treat posterior wear.
They are available in multiple sizes from small to extra-
large to correct defects of 8� and 16� of retroversion.
A product to correct 12� of retroversion was recently
discontinued. Only one study has published clinical
results on this implant, with positive results. Wright
et al. studied a population of 24 patients who were
treated for shoulder osteoarthritis with posterior wear
using total shoulder arthroplasty utilizing the Equinoxe
posterior augmented glenoid with a minimum of 2-year
follow-up. They were then age, sex, and follow-up
matched to a group of patients without posterior glenoid
erosion who were treated using total shoulder arthro-
plasty with an all-polyethylene nonaugmented glenoid.
All patients demonstrated significant improvement in
pain and function. There were no surgical complications
in either group. Moreover, 60% of the patients treated
with the posterior augmented glenoid had a radiolucent
line with an average radiographic line score of 1.10. One
glenoid was considered radiographically, but not clini-
cally, loose. On the Grashey view, 2 humeral heads had
superior subluxation, while on the axillary lateral,
3 humeral heads were anteriorly subluxated. There
were no posterior subluxations. In addition, 33% of
the patients treated with a nonaugmented glenoid had
a radiolucent line with an average radiographic line
score of 0.438. Unlike the poor results using

Figure 3. The Equinoxe glenoid augment (Exactech, Gainesville,
FL). Image courtesy of Grant E. Garrigues, MD.
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nonaugmented glenoids to treat posterior glenoid ero-

sion,26,27 the Equinoxe performed as well clinically in

the difficult patient population of posterior glenoid ero-

sion as the control group.53

The Aequalis Performþ (Tornier/Wright Medical

Group, Memphis, TN) (Figure 4) is a glenoid augment

that treats asymmetric glenoid wear through its biconvex

design. It consists of small, medium, large, and extra-

large sizes and has wedge angles of 15�, 25�, and 35�.
Clinical outcomes of a multicenter study are currently

being analyzed. Although final results are not yet avail-

able, the overall impression is favorable.

Basic Science Studies on Augmented

Anatomic Glenoid Implants

Bone loss

Glenoid augmentation offers an advantage in treating

B2 glenoids because it preserves valuable bone stock,

particularly when compared to asymmetrical reaming.

Preservation of the structurally robust subarticular

bone in anatomic arthroplasty has been correlated with

improved implant longevity, as the primary failure mode

for glenoid implants is subsidence into the glenoid

vault.33 Multiple finite element analyses demonstrate

that wedged augments remove less bone than stepped

augments and asymmetric reaming.54–57 In a finite ele-

ment analysis (FEA) by Knowles et al., the hemi-wedged

Aequalis Performþ removed less bone for implantation

than the full-wedged Equinoxe at 0� of retroversion, but
there was no significant difference between the 2 implants

at 10� of retroversion.55 There were variable results as to
whether stepped augments or standard components

removed less bone, with the majority opinion being

that standard components implanted through asymmet-

ric reaming removes the most bone, followed by stepped

implants, with standard components implanted in neu-

tral removing the least amount bone.56,57 Conversely, for

larger defects, Roche et al. found that stepped compo-

nents remove more bone than asymmetric reaming.54

These results are consistent with findings that corre-

late with loss of bone stock. Because wedged augments

preserve the most bone the remaining bone is of higher

quality, which is an important consideration for implan-

tation. Compared to the stepped design, the bone

remaining within the posterior half of the glenoid was

significantly denser when using the Aequalis

Performþ.55 Therefore, the wedge-shaped augments

had the most cortical support.57 Indeed, for the standard

Figure 4. Forty-eight year old motocross racer with severe osteoarthritis with B2 glenoid morphology treated with anatomic
total shoulder arthroplasty with Perform + glenoid augment (Tornier/Wright Medical, Memphis, TN). Image courtesy of Grant
E. Garrigues, MD.
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nonaugmented design, more of the implant was sup-
ported by cancellous bone at 18.2%, followed by the
stepped design at 8.8%, and 4.3% with the wedged
design. In addition, the maximum depth of bone
removed for the wedged design was also significantly
less than the stepped design and the standard design.56

Thus, multiple studies have replicated the findings that
wedge-shaped and hemi-wedged glenoid designs are
most effective at removing the least amount of bone
and preserving high-quality bone in which to implant
the glenoid component.

Medialization

Medialization of the glenohumeral joint line that occurs
due to joint wear and erosion can be iatrogenically exac-
erbated by reaming as part of total shoulder arthro-
plasty. Medialization has important implications for
the length–tension relationships of muscles that allow
them to function optimally and for maintaining joint
stability. Removing more bone will further medialize
the joint line. An FEA by Roche et al. of 3 different
size glenoid defects demonstrated muscle shortening of
the rotator cuff and teres major that occurred with each
defect, with larger defects causing more shortening and
more medialization of the humerus. Eccentric reaming
resulted in more medialization and rotator muscle short-
ening of the humerus compared to the wedged posterior
augment. Because it required additional bone to implant
the stepped posterior augment, it is unsurprising that the
stepped augment resulted in slight medialization and
additional muscle shortening compared to the wedged
posterior augment.54 Thus, there is a direct correlation
between bone loss and medialization, with wedge-shaped
augments being most effective at both resisting medial-
ization and removing less bone.

In addition to bone loss, medialization has an inti-
mate relationship to retroversion. Sabesan et al. per-
formed an FEA on 29 shoulders undergoing total
shoulder arthroplasty, as they investigated medialization
as a function of retroversion. The use of the stepped
Step-Tech augmented glenoid component resulted in
less medialization of the joint line than when a standard
glenoid component was used at both neutral and
6� of retroversion. The severity of glenoid retroversion
was correlated with the amount of glenoid bone loss. In
addition, there was a significant relationship between the
amount of medialization and the severity of the retrover-
sion. With the stepped augmented glenoid component,
there existed an increased ability to correct retroversion
with less medialization, likely due to the decreased need to
remove bone in order to implant the component. In this
study, there were 4 cases of central-peg perforation with
the standard glenoid component and 1 case of central-peg
perforation with the stepped augmented component, due

to the increased medialization seen with the nonaug-
mented design. This study echoes prior studies about
the importance of correcting glenoid retroversion and
advances the stepped glenoid augment design as an effec-
tive way to treat this problem.58

Implant Stability

A number of studies have evaluated the stability of gle-
noid augments, either as a comparison of various
implants or against other techniques.57,59–64 In 2012,
Kirane et al. established the potential for glenoid aug-
ments in their cadaver study of 2 novel prototypes. They
found that there were not significant differences in the
loading-induced peri-glenoid strain between a traditional
total shoulder arthroplasty in shoulders without bony
defects and the total shoulder arthroplasty performed
with a polyethylene step block performed in shoulders
with a biconcave posterior bony deficit, while strain was
higher in a model with titanium step blocks.59 This
paved the way for other studies to examine glenoid aug-
ments using current clinical models.

By correcting glenoid retroversion, glenoid augmen-
tation may theoretically improve implant longevity by
lowering the risk of early loosening by decreasing edge
loading, eccentric loading, and shear and tensile stresses
at the bone–implant, cement–implant, and cement–bone
interfaces. An FEA by Hermida et al. established wedge-
shaped augments as a viable tool to correct retroversion.
Wedge-shaped glenoid components dissipated compres-
sive stress and predicted greater cyclic fatigue life by
correcting retroversion. Cement volume survival fol-
lowed similar trends, with lower stresses generated in
the scapulae with neutral alignment and in those
implanted with the wedge component, predicting a
longer survival for those components than those
implanted in retroversion. This study argues for the
importance of correcting retroversion while performing
total shoulder arthroplasty because of the high magni-
tude of stresses that are placed on the glenoid compo-
nents and the surrounding bone when significant
retroversion is left uncorrected. In their model, a
wedge-shaped glenoid augment is an effective technique
for tackling the challenge of retroversion that is encoun-
tered in the B2 glenoid, which has important implica-
tions for implant stability, as high stresses are a
harbinger for implant loosening.60

One advantage of glenoid augments is that they offer
superior biomechanical stability in addressing the chal-
lenges of posterior erosion and glenohumeral instability
associated with the B2 glenoid compared with bone
grafting that is subject to nonunion and bone resorption.
However, there is some concern for stresses generated in
augmented implants compared to asymmetric reaming.
Iannotti et al. studied 5 different glenoid designs in a
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biomechanical study in which the glenoid augments were
eccentrically loaded and cycled, while the anterior gle-
noid liftoff was measured throughout testing under
2 conditions to stimulate both initial and long-term
fixation. For both conditions, the stepped glenoid had
significantly lower lift-off values at both initial and final
measurements when compared to specific other designs
at various points of testing. For the final fixation simu-
lation, all augmented designs had a higher lift-off values
than nonaugmented designs with the exception of the
stepped glenoid design, which had lower lift-off value,
but this was not a significant difference. Thus, the find-
ings of this study demonstrate that the glenoid augments
tested in this study are at higher risk for loss of fixation
and glenoid loosening because they were less resistant to
liftoff. The exception to this was the stepped glenoid
design, which was built to resemble the Step-Tech gle-
noid augment, as it was the only augmented design that
did not have a higher lift-off value than the nonaug-
mented device in the setup designed to simulate long-
term fixation.61

Joint stability and implant fixation were assessed in
an FEA by Sabesan et al. under conditions of 2 different
glenohumeral radial mismatches in which the stepped
Step-Tech augment was compared to the wedged
Equinoxe. The stepped model showed higher levels of
shear stress at both radial mismatch settings at the back-
side of the implant and in the cement mantle. Thus,
while both designs performed similarly, the stepped
design had high levels of stress, which indicates a
higher risk for loosening, and higher amounts of micro-
motion in high-risk conditions, which is an important
consideration in the B2 glenoid in which persistent insta-
bility is not an infrequent cause of failure.63

Multiple studies have investigated implant stability
and sought to compare glenoid augmentation with
asymmetric reaming.57 Preparing the glenoid for implan-
tation of a component induces strain that puts surround-
ing bone at risk. According to Allred et al.,
asymmetrically reamed bone generated strain levels
that put the largest volume of bone at risk of damage,
whereas the strain levels associated with the wedged aug-
ment put the smallest volume of bone at risk of
damage.57 Conversely, Wang et al. demonstrated greater
stability as measured by implant edge displacement in
standard, nonaugmented glenoid components implanted
through asymmetric reaming, as opposed to the posteri-
or wedged Equinoxe glenoid augments in a biomechan-
ical study using synthetic scapulae.62 Similar findings
were corroborated by Sowa et al. in which asymmetric
reaming was found to be a more stable construct in syn-
thetic scapulae made to resemble B2 morphology, as
measured by the amount of micromotion, as compared
to the hemi-wedged Aequelis Perform þ.64 Thus, while
glenoid augmentation appears to have many advantages

over asymmetric reaming in terms of bone preservation
and resistance to medialization, the biomechanically sta-
bility of the implant appears to be an area of continued
debate and investigation.

Conclusion

The B2 glenoid is a challenging problem for the ortho-
pedic surgeon in treating a patient with osteoarthritis.
Posterior bone loss, retroversion, and instability are all
problems that must be addressed at the time of surgery.
Currently, there are a variety of surgical techniques
available to address these challenges, including hemiar-
throplasty, total shoulder arthroplasty with eccentric
reaming, bone grafting and custom implantation, and
reverse total arthroplasty. All of these options have
their own unique drawbacks. The use of glenoid aug-
ments has numerous advantages, including correcting
retroversion while preserving bone stock, resisting medi-
alization of the joint line, and offering a biomechanically
stable construct. Numerous clinical studies and basic sci-
ence studies offer promising results about their clinical
utility and their ability to address the problems associ-
ated with B2 glenoid. Further studies are needed to com-
pare the clinical outcomes of the different designs
directly to one another and to specify the situations in
which certain designs might be uniquely indicated.
Neither ethics approval nor patient consent was required
for this review.
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