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Late-onset, advanced scapular notching associated
with a lateral offset reverse arthroplasty design - a
case report
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Scapular notching is a recognized radiographic finding after reverse total shoulder
replacement that has been associated with compromised patient outcomes. Notching has
been less commonly described in implants with a center of rotation lateral to the glenoid. To
the authors’ knowledge, there have been no reports of notching greater than Sirveaux Grade
1 in lateralized implants. The current report describes the clinical course of a patient who
developed progressive scapular notching after being treated with a DJO Encore reverse total
shoulder prosthesis (Encore Medical, Austin, Texas), including intraoperative factors and
findings and the progression of scapular notching through subsequent clinical visits. Her
index surgery was performed for a massive rotator cuff tear with anterior superior escape
and bone loss. Her initial radiographs and follow-up were unremarkable. At her 5-year
follow-up, she had developed Grade 4 notching radiographically. The clinical significance
of scapular notching has been debated in the literature. In this case, the patient’s clinical
outcome had not been compromised by the radiographic findings. Prosthesis orientation,
such as anterior positioning of the baseplate resulting in posterior impingement of the
implant, could also have led to radiographic notching. Although overall results with this
prosthesis have been favorable, the authors recommend yearly radiographic follow-up to
monitor for the development of notching. In this report, the authors also perform a brief
review of current literature, including clinical results and implant design factors pertaining
specifically to scapular notching of a lateralized offset reverse total shoulder prosthesis.
Recognition of implant design and technical factors that contribute to scapular notching can
help minimize this finding on follow-up of reverse total shoulder replacements.

Introduction
Reverse shoulder arthroplasty, introduced by Grammont et
al.1 in 1987, is commonly associated with scapular notching,2 an
impingement of the humeral cup against the scapula’s inferior border.
Although the clinical significance of notching has been debated, 2
studies reported less successful clinical outcomes in its presence.2,3 A
laboratory study showed that a varus humeral neck-shaft angle and a
lateral glenosphere offset reduce inferior scapular impingement.4 The
DJO Encore reverse shoulder prosthesis (Encore Medical, Austin,
Texas) has a varus, 135° humeral neck-shaft angle and a lateralized
offset glenosphere component.5 A literature search found 1 study.6 (5year follow-up) and 1 case report .7 describing notching associated
with this reverse arthroplasty design, but neither reported more than a
Sirveaux.2 Grade 1 notching.
The authors present a patient with Sirveaux Grade 4 scapular
notching at 5 years after receiving a DJO Encore reverse total shoulder
prosthesis and review the literature specific to scapular notching.

Case report
The patient presented as a 79-year-old right-hand-dominant
woman with a 6-month history of atraumatic left shoulder pain, which
she rated 6 on a 10-point scale. Elevation of the left arm measured
20° actively and 110° passively. Radiographs showed collapse of the
anatomic humeral head with anterosuperior dislocation and loss of
the glenohumeral joint space (Figure 1). She underwent a computed
tomography scan of the shoulder to assess anterior bone loss. She
consented to reverse shoulder arthroplasty, which was performed
without complications. The implant used a 36-mm standard
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glenosphere with 6-mm lateral offset from the glenoid. The baseplate
was positioned slightly more cephalad than the most inferior aspect
of the glenoid to obtain optimal purchase of the locking screws. The
early postoperative course was uneventful.

Figure 1 Grashey (A), axillary (B), and Y (C) radiographs before surgery.
There is collapse of the humeral head and anterosuperior subluxation.

Standard follow-up intervals were 2 and 6 weeks, 3 and 6 months,
and 1, 2, and 5 years postoperatively. All radiographs were graded
using the classification of Sirveaux et al.2
At 2-year follow-up, the patient rated her pain as 0. Active forward
elevation measured 60°. Radiographs obtained at that time showed
Grade 1 notching (Figure 2). She continued to be satisfied with the
result and to use a cane occasionally.
At 5-year follow-up, she continued to rate her pain as 0 and was
satisfied. Lower-extremity osteoarthritis had progressed, and she
used a walker for ambulation. Active elevation was 40°, and passive
elevation was 130°. Radiographs obtained at that time showed
Sirveaux Grade 4 notching involving the posterior inferior aspect of
the glenoid (Figure 3). There was also a minimally displaced scapular
spine fracture at the spinoglenoid notch. The patient was satisfied with
her shoulder function.
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Figure 2 Grashey (A), axillary (B), and Y (C) radiographs 2 years after
reverse total shoulder replacement with a DJO Encore prosthesis. There is an
incomplete lucency involving the central screw and Grade 3 posterior-inferior
notching best appreciated in the axillary radiograph. The arrows point to the
areas of notching at the posterior-inferior glenoid.

Figure 3 Grashey (A), axillary (B), and Y (C) radiographs 5 years after reverse
total shoulder replacement with a DJO Encore prosthesis. The patient had
progression to Sirveaux Grade 4 scapular notching extending to the central
screw. There is also an asymptomatic, minimally displaced scapular spine
fracture. The arrows demonstrate progression of the posterior-inferior
notching.

Discussion
Implant design has been shown to make a difference in the
incidence of scapular notching in clinical and biomechanical studies.8,9
Current reverse total shoulder systems offer several different neck/
shaft angles, ranging from 135° to 155°. Glenoid offset designs
can range from 0 to 10 mm from the glenoid face. Gutierrez et al.8
performed a biomechanical study stratifying the effects of glenosphere
diameter, center of rotation, glenosphere position on the glenoid, and
humeral neck/shaft angle on inferior scapular impingement. Scapular
impingement was most reduced by a varus humeral neck/shaft angle,
followed by inferior glenosphere positioning on the glenoid and
lateral glenosphere offset. Scapular impingement has also been shown
to be reduced, but not eliminated, with an inferior offset or larger
glenosphere in a Grammont-type prosthesis.10,11
Cuff et al.5 published a minimum 5-year follow-up series of their
lateral offset Encore reverse total shoulder arthroplasties and found
that, of 76 patients, 7 (9%) had notching, all of which was graded
Sirveaux 1. In contrast, scapular notching has been a consistent
radiographic finding in medial offset reverse arthroplasty designs
despite efforts such as increasing inferior tilt or inferior placement
of the glenosphere to limit its occurrence.11 Boileau et al.12 used a
7-mm or 10-mm autologous disk of cancellous bone graft beneath
an extended central peg baseplate and glenosphere, lateralizing the
glenoid but maintaining the center of rotation at the glenosphere-graft
interface to reduce stress at that interface. Despite this effort to reduce
scapular notching, 19% (8 of 42) of their patients had notching at a
mean follow-up of 28 months (range, 24-40). Progression of scapular
notching has also been reported for medial offset designs. Levigne et
al.12 noted Sirveaux Grade 1 scapular notching in 48% of 461 medial
offset reverse total shoulders at 1 year, 60% at 2 years, and 68% at 3
years. Notching was usually apparent early in follow-up in this series.
Valenti et al.11 reported on “less medialized” glenospheres having
decreased notch rates, with improved rotation.
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Grading of scapular notching is influenced by the baseplate screw
design particular to the reverse designs available. The DJO Encore
system has a 4-hole baseplate with a fixed central screw and a
protocol that implants the baseplate in 10° to 15° of inferior tilt.13 This
construct allows the inferior screw to be slightly superiorly directed,
in contrast to many of the medial offset reverse baseplate designs that
rely on an inferiorly directed screw for secure bone purchase. Given
that the Sirveaux classification is based on the relation of bone loss
to the inferior screw, the degree of scapular notching for the Encore
prosthesis may not be as appreciated as other designs. As noted in
the literature and with this patient’s follow-up, continued radiographic
follow-up of a reverse shoulder arthroplasty, regardless of design, is
warranted for the surveillance of scapular notching.
With regard to this patient, there were technical components that
contributed to the development of notching. The baseplate was not
at the most inferior position of the glenoid, which can predispose
to notching regardless of implant design. Superior placement of the
glenoid baseplate was influenced by anterior glenoid bone loss that
was not augmented with bone graft. The baseplate was subsequently
positioned to optimize the purchase of the central and peripheral
locking screws.
The postoperative radiographs had slightly different projections
from year to year that interfered with the consistent location and
grading of scapular notching. Pre-existing anterior glenoid bone loss
could be mistaken for anterior inferior scapular notching that was, in
fact, not present.

Conclusion
Although the rate of notching using lateral offset reverse
total shoulder prosthesis is low, scapular notching may progress
postoperatively in some patients. Despite having prosthetic design
features that avoid scapular notching, the authors have identified
progressive, advanced scapular notching in a lateral offset reverse
shoulder replacement. A false security may exist that notching is
prevented with lateral offset designs despite baseplate position.
For this patient, the glenoid baseplate was positioned to optimize
screw purchase, a situation that will likely challenge other surgeons
confronted with glenoid bone deficiency or poor bone quality.
Given the authors’ experience, it is their hope to raise awareness
among surgeons who prefer lateralized reverse arthroplasty design
features about the possibility of progressive scapular notching and
a need for continued patient follow-up. The degree of scapular
notching may also be more difficult to assess in prosthetic designs
with baseplates that have superiorly directed screws, as in the DJO
Encore design. The authors advise radiographic follow-up of this
reverse shoulder implant design beyond 2 years and recommend
closer follow-up for patients who use assistive walking devices or
develop the onset of shoulder pain.
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