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An Unusual Case of Onlay Reverse Shoulder Arthroplasty Disassembly
Due to Cement Interposition. A Case Report

Rodrigo Brandariz', Eric Liidke?, Pierre-Alexandre Laurencet?, Gregory Cunningham’

Learning Point of the Article:
The interposition of cement can cause the disengagement of components of a humeral stem and its respective tray when it expands.

Introduction: Reverse shoulderarthroplasty (RSA) complication rates range between 1.4% and 28% depending on the nature of the indication.

Even though glenosphere dissociation is the third most frequent complication after RSA, with an incidence that canrise to just over 12%, there is

no evidencein theliterature describing the disassembly between the humeral stem and its metaphysics.

Case Report: It is reported a novel early failure type in a reversed shoulder arthroplasty of a healthy 72-year-old female patient, involving the

disassembly of the metaphysis from an onlay tray system due to cement interpositioninareversed shoulder prosthesis.

Conclusion: This case highlights a rare form of early failure after RSA as a result of a disassembly between the humeral stem and its metaphysis

due to the presence of interposed cement. To prevent this complication, a two-step implantation procedure is recommended, which consists of

cementing the stem before inserting the metaphyseal tray.
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Introduction

Reverse shoulder arthroplasty (RSA) has become a state-of-the-
art procedure to treat several shoulder pathologies. Indeed, its
indications have been proliferating during the past 10 years
compared to other designs such as anatomic or hemiarthroplasty
[1,2,3]. It is projected that the prevalence of shoulder
arthroplasty by 2025 is likely to vary between 67% and 235%
depending on the modeling predictor [4]. Even though the latest
prosthetic designs have tended to enhance outcomes and reduce
the rate of complications, it is inevitable that new types of
complications than those currently known will emerge with the
exponential increase in the number of implanted prostheses, and
more than 200 different designs, new types of complications

than those currently known willemerge [ 1, 5].

RSA complication rates range between 1.4% and 28% depending
on the nature of the indication. Rheumatoid arthritis was
reported to be the pathology with the most significant ratio of
complications and osteoarthritis the least [6]. Some of the
complications described are scapular notching, acromion
fracture, instability, infection, and loosening among others. In
addition, the disassembly of the prosthesis components has
many literature reports [7, 8]. Glenosphere dissociation is the
third most frequent complication after RSA, with an incidence
that canrise tojust over 12% [ 6,9, 10]. This complication has not
been exclusive to one type of prosthesis but has been described
with different designs, from those with a centrally threaded screw
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Figure 1: 6-month follow-up X-rays control. An anteroposterior
radiograph of the right shoulder shows an adequate position of both
the humeral and glenoid components with no signs ofloosening.

for glenosphere fixation to those which solely rely on morse
taper.

It has been suggested that several causes could lead to a morse
taper not fitting correctly between the baseplate and
glenosphere components, such as not reaming the glenoid
properly, the baseplate screws not being seated correctly, the
implant design, and the presence of soft tissues interfering.
However, even though humeral stems typically also engage
their respective metaphysis with a morse taper, there is no
evidence in the literature describing the disassembly of these
two components in the post-operative period. Therefore, this
article aims to report a novel early failure type in RSA, involving
the disassembly of the metaphysis from an onlay tray system due
to cementinterposition inreversed shoulder prosthesis.

Case Report

A 72-year-old female patient with a prior history of right
shoulder acromioplasty and otherwise healthy underwent a
right RSA for cuff tear arthropathy in May 2019 by a senior
shoulder specialist surgeon, using an onlay tray stem system
(Aequalis Ascend Flex, Wright Medical Group, Mempbhis, TN,
USA).

A deltopectoral approach with subscapularis tenotomy was
carried out in accordance with standard protocol. A size 4
humeral stem was coupled to a low-eccentricity size 0
metaphyseal tray before the implantation. Because of poor bone
quality, the stem was cemented with a half-dose of Palacos®
(Zimmer Biomet, Warsaw, IN, USA), using a third-generation

Figure 2: 7-month follow-up X-rays control after a sudden onset of pain and
loss of shoulder function. An anteroposterior radiograph of the right
shouldershows arotation of the metaphyseal plateau around the stem.

technique. After the implantation and the setting of the cement,
a standard liner was placed, and the prosthesis was reduced. It
was found to be stable, and the subscapularis tendon was
reattached using transosseous sutures, thereby enabling the
successful completion of the procedure.

Following the surgery, the initial recovery period was
uneventful. The arm was secured in aslingatan internal rotation
for 6 weeks. Passive range of motion was permitted with the aid
of physical therapy for the initial 6 weeks, which was then
followed by active range of motion and muscle strengthening.

At the 6-month follow-up, the patient reported 80% of
satisfaction and scored 3 in visual analog scale. Shoulder range
of motion was measured as 150° of elevation and abduction, 20°
of external rotation, and internal rotation to the LS level.
Radiographic control was also consistent with the found
outcomes (Fig. 1).

One month after, because of sudden onset of pain and loss of
shoulder function in the absence of any history of trauma or
fever and chills, the patient returned for a follow-up visit.
Objective findings on physical examination included maximal
elevation and abduction of the arm at 90°, 10° external rotation,
and internal rotation to the buttock. Passive range of motion
was limited and associated with pain. Radiological imaging
demonstrated a rotation of the metaphyseal plateau around the
stem (Fig.2).

The patient was brought back to the operating room for a
revision, using the same deltopectoral approach. Subsequently,
culture samples were collected for bacteriological analysis as a
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Figure 3: Intraoperative images of reverse shoulder arthroplasty revision surgery. It can be
appreciated the interposition of cement covering the coupling surface of the stem.

standard precautionary measure, which ultimately resulted in a
negative report after an extended culture period. During the
inspection, it was detected an interposition of cement backflow
between the tray and the stem which had expanded and
decoupled the taper bond (Fig. 3). The cement interface was
meticulously removed using an osteotome, the metaphysis was
reamed, the stem was well fixed and retained, and a new tray and
polyethylene liner of the same size were impacted. The
remaining steps of the procedure were carried out according to
standard care, and rehabilitation was resumed.

At the 18-month follow-up, the patient reported sustained
satisfaction, although she experienced occasional pain with
end-range movements. Abduction and elevation were 160°,
external rotation 40°, and internal rotation to LS. Radiological
evaluation revealed no signs ofloosening or disassembly.

Discussion

This study documents a previously unreported early type of
failure after RSA, involving the disassembly of the metaphysis
from an onlay tray system due to the interposition of cement,
which wasidentified only 7-month post-implantation.

The emergence of modular prostheses has highlighted the need
to investigate the uncoupling of their components, as this may
lead to a sudden change in biomechanical functionality and
consequent functional deterioration. Regarding RSA, the
reports in the literature mention only the disassembly between
the glenosphere and its metaglene as an example of this
complication, which is the third most frequently reported

complication, rising up to 12%. The
possible causes of its entity may be
due to an inadequate glenoid
reaming, a baseplate with not well-
seated screws not being, the implant
design, and the presence of soft-
tissues interfering. Taking into
account the similarities in the
coupling methods between the
humeral stem and its metaphysis
with the metaglene and its
glenosphere, decoupling could
potentially occur due to the same
reasons previously outlined.

Nonetheless, to date, we have not
found records in the literature that
describe this complication. The
likelihood of a low rate of incidence
of this complication may be a result
of the combined influence of
multiple factors, not only during the
operation but also in the short, medium, and long postoperative
term. First, the deltopectoral approach allows better exposure of
the humerus than the glenoid, and any interposition of soft
tissue can be better controlled visually. Second, due to the
biomechanics of the RSA, the load applied to the glenoid
components is significantly higher than to the humeral’s
counterparts [11]. Indeed, it has been observed in several
studies that variations in the design of the baseplate fixation,
such as the length of the central peg and the lower bone density
at the positions of the screws, could potentially lead to
micromotion and eventual loosening of these components [ 12,
13,14]. Finally, and related to the previous factors, the incidence
ofradiographic changes such asloosening is significantly higher
on the glenoid than on the humeral side. Some reports mention
up to 96% loss of bone stock associated with the glenoid
component, while others have <3% radiographic lucencies
associated with the humeral component. Consequently, the
prosthetic loosening of one of the components could cause
greater movement between the coupling surface and possible
subsequent disengagement [15,16,17].

Regarding the cause of the humeral metaphysis disassembly
presented in this case report; the identified cause was the
interposition of cement between the humeral stem and its
metaphysis during implantation, which expanded during the
setting phase, generating enough pressure to disassemble the
morse taper junction. A similar complication has been reported
in knee prostheses where the cement interposition generated
mismatches between the liner and the tibial plateau [ 18, 19, 20].
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However, unlike knee prostheses which can limit the visibility
of cement fragments on the posterior surface, the base of the
humeral stem is directly visible when impacting the
metaphysics, making it difficult to avoid recognizing that
cement is interposed. Analysis of the previous studies has
indicated that the use of cementless fixation of humeral
components in RSA may be preferable to cement fixation, as it
carries a reduced risk of complications arising from the
treatment of rotator cuff arthropathy [21]. Therefore, avoiding
the use of cement whenever possible when using this type of
implant is therefore reccommended, and if required because of
poor bone quality, it is recommended that the humeral stem
should be placed first, and once the cement has set, the humeral
tray may be impacted.

Conclusion

This case highlights a rare form of early failure after RSA as a
result of a disassembly between the humeral stem and its
metaphysis due to the presence of interposed cement. To
prevent this complication, a two-step implantation procedure is
recommended, which consists of cementing the stem before
inserting the metaphyseal tray.

Clinical Message

To prevent a cement interposition between the humeral stem and its
humeral trail in an RSA, a two-step implantation procedure is
recommended, which consists in cementing the stem before
inserting the metaphyseal tray.
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