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Abstract
Background The treatment of proximal humerus tumors
with endoprostheses is associated with a high risk of
implant-related surgical complications. Because of exten-
sive soft-tissue resection and muscular detachment during
surgery, instability is the most common serious compli-
cation. A reverse total shoulder arthroplasty with a highly
constrained design is one option to mitigate instability, but
few studies have reported the results of this prosthesis for
proximal humerus tumor resections.

Questions/purposes (1) What are the short-term func-
tional results of the constrained reverse total shoulder
prosthesis in terms of Musculoskeletal Tumor Society
(MSTS), DASH, and Constant-Murley scores and ROM
values? (2) What is the frequency of revision, using a
competing-risks estimator to assess implant survival, and
what were the causes of the revisions that occurred? (3)
What proportion of patients experienced dislocations at
short-term follow-up?
Methods Between January 2014 and June 2017, we trea-
ted 55 patients with proximal humeral resections and
reconstructions for malignant tumors. Of those, 33% (18)
of patients were treated with the constrained, reverse total
shoulder arthroplasty implant under study here. During that
period, no other constrained reverse total shoulder implant
was used; however, 13% (seven) of patients were treated
with conventional (unconstrained) reverse total shoulder
implants, 27% (15) had hemiarthroplasties, 15% (eight) of
patients had biologic reconstructions with auto- or allog-
rafts and 13% (seven) underwent amputation. During the
period in question, our general indications for use of
the constrained device under study here were resection of
the deltoid muscle/axillary nerve or the deltoid insertion on
the humerus due to tumor invasion, or extensive rotator
cuff and surrounding soft tissue resection that might result
in shoulder instability. During this period, these indications
were adhered to consistently. Four of 18 patients treated
with the study implant died (three died with the implant
intact) and none were lost to follow-up before 2 years,
leaving 14 patients (seven women and seven men) for
study at a median (range) follow-up of 35 months (25 to
65). Two authors evaluated the clinical and functional
status of each patient with ROM (flexion, extension, in-
ternal and external rotation, abduction, and adduction) and
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MSTS, (range 0% to 100%), Constant-Murley (range 0%
to 100%), and DASH (range 0 points to 100 points) scores.
For the MSTS and Constant-Murley scores, higher per-
centage scores mean better functional outcome; and for the
DASH score, a higher score means more severe disability.
Radiographs were obtained at each visit and were used to
look for signs of loosening, which we defined as pro-
gressive radiolucencies between visits, prosthetic compo-
nent migration, and fragmentation/fracture of the cement.
The Sirveaux classification was used to determine scapular
notching. A competing risks analysis with 95% confidence
intervals was performed to estimate the cumulative in-
cidence of revision surgery, which we defined as any
reoperation in which the implant was removed or changed
for any reason, with patient mortality as a competing event.
Results At the most recent follow-up, the median (range)
MSTS score was 78% (50 to 90), the DASH score was 20
(8 to 65), and the Constant-Murley score was 53% (26 to
83). The median ROM was 75° in forward flexion (40 to
160), 78° in abduction (30 to 150), 35° in internal rotation
(10 to 80), and 33° in external rotation (0 to 55).
Postoperatively, two of 14 patients underwent or were
supposed to undergo revision surgery, and the cumulative
incidence of revision surgery was 18% for both 30 and
48 months (95% CI 2 to 45). During the study period, no
patients reported instability, and no dislocations occurred.
Conclusions Our findings are concerning because the re-
vision risk with this constrained reverse total shoulder
implant was higher than has been reported by others for
other proximal humerus prostheses. The highly con-
strained design that helps prevent instability might also
transmit increased stresses to the humeral component-bone
interface, therefore making it susceptible to loosening. We
believe that any other implant with a similar degree of
constraint will have the same problem, and changing the
indications for patient selection may not solve this issue.
These theories need to be tested biomechanically, but our
desire is to warn surgeons that while trying to prevent in-
stability, one might trade one complication (instability) for
another: aseptic loosening.
Level of Evidence Level IV, therapeutic study.

Introduction

The proximal humerus is a common site for primary bone
tumors [7, 22] and metastases [17]. Surgical treatment of
the tumor with limb-salvage procedures usually results in a
large bone defect and insufficient soft-tissue support,
which poses a challenge for the surgeon in preserving
function [24]. There are multiple options for reconstruction
after resection, including endoprosthetic reconstruction
with anatomic [5] or reverse [4, 13, 16] shoulder systems,
osteoarticular allografts [28], allograft-prosthesis

composites [1, 18, 20], arthrodesis [3, 11, 23], and the
clavicula pro humeri procedure [2, 29]. Endoprosthetic
reconstruction with reverse total shoulder systems are
seeing wider use, but complication rates remain high,
ranging between 20% and 45% [24, 26]. Surgery for the
tumor usually involves resection of the rotator cuff and
detachment of the teres major, latissimus dorsi, and pec-
toralis major tendons, and occasionally the deltoid muscle.
Loss of these stabilizing structures leaves the prosthesis
prone to instability and dislocations, which is the most
frequently encountered complication after reverse total
shoulder reconstruction [4, 8, 12], and the second most
common cause of revision [14].

The Bayley-Walker (Stanmore Implants, Elstree, UK)
prosthesis is a highly constrained, linked-glenoid reverse
shoulder system (Fig. 1). Its unique design is believed to
resist subluxation and dislocation, which are important
issues after wide tumor resections, especially when the
deltoid muscle and/or tendon is totally or partially resected
because of tumoral invasion. Several studies with prom-
ising results have been published [12, 13, 21]. All the same,
the global evidence base on this device is scanty, and be-
cause of the potential utility of this approach, we thought it
important to assess our results with it.

We therefore asked (1) What are the short-term func-
tional results of the constrained reverse total shoulder
prosthesis in terms of Musculoskeletal Tumor Society
(MSTS), DASH, and Constant-Murley scores and ROM
values? (2) What is the frequency of revision, using a
competing-risks estimator to assess implant survival, and
what were the causes of the revisions that occurred? (3)

Fig. 1 Photograph of the Bayley-Walker (Stanmore Implants,
Elstree, UK) prosthesis.
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What proportion of patients experienced dislocations at
short-term follow-up?

Patients and Methods

Our study was designed as a retrospective case series and
was conducted at the Department of Orthopedics and
Traumatology at Hacettepe University Hospital. With the
approval of our institutional ethical committee, we
searched our hospital’s database for patients who un-
derwent resection and endoprosthetic reconstruction for a
malignant tumor of the proximal humerus.

Patients and Study Flow

Between January 2014 and June 2017, 55 patients with
proximal humeral resections and reconstructions for ma-
lignant tumors were treated. Of those, 33% (18) of patients
were treated with the constrained, reverse total shoulder
arthroplasty implant under study here (Bayley-Walker,
Stanmore Implants, Elstree, UK). During that period, no
other constrained reverse total shoulder implants were
used; however, 13% (seven) of patients were treated with
conventional (unconstrained) reverse total shoulder
implants, 27% (15) of patients had hemiarthroplasties, 15%
(eight) of patients had biologic reconstructions with auto-
or allografts and 13% (seven) of patients underwent
amputation.

During the period in question, our general indications
for the use of the constrained device under study here were
deltoid muscle/axillary nerve resection because of tumor
invasion and resection of the deltoid insertion on humerus
(completely or near completely). We also used this pros-
thesis when the rotator cuff/surrounding soft tissue
resection was so extensive that in spite of deltoid preser-
vation, we anticipated an unstable prosthetic shoulder after
reconstruction. This decision had to be made intra-
operatively at times. During that time, unconstrained re-
verse total shoulder arthroplasty was mainly used on
patients who did not meet the criteria mentioned above and
consequently, in whom instability was not anticipated.
Hemiarthroplasty was preferred when the tumor was a
minor lesion and limited to the proximal humerus. Our
indications for the use of biologic reconstructions were
younger age (younger than 18 years) and adequate
remaining soft tissue for joint reconstruction. Forequarter
amputation was performed when the axillary artery and
brachial plexus were invaded by the tumor. During the
period of this study, we adhered to these criteria for patient
selection, but for a small number of patients, the decision
was not clear, especially when choosing between con-
strained and unconstrained reverse total shoulder systems.

Intraoperative stability assessment played an important
role for these few patients.

In our study, we included patients whowere treated with
the study implant and who had a minimum follow-up of 2
years (Table 1). Four of 18 patients treated with the study
implant died (three with the implant intact) and none were
lost to follow-up before 2 years, leaving 14 patients (seven
women and seven men) for study at a median (range)
follow-up of 35 months (25 to 65) (Fig. 2). The median
(range) age at the time of surgery was 51 years (16 to 79).
The histologic diagnoses of the tumors were as follows:
five metastases, four chondrosarcomas, two osteosarco-
mas, one multiple myeloma, one plasmacytoma, and one
angiosarcoma.

Two authors (RMC, SB), who helped to care for the
patients, retrospectively obtained the included patients’
data from the hospital’s database. The data included the
patients’ demographic information, detailed preoperative
and postoperative orthopaedic examination findings, as
well as detailed information on the surgical process, his-
tologic diagnosis, and subsequent complications.

All patients were evaluated preoperatively in the on-
cology department (or the pediatric oncology department,
based on age), and adjuvant or neoadjuvant therapies were
administered accordingly.

Surgical Treatment and Aftercare

All surgical procedures were performed by one of two sur-
geons (AMT,MA)who specialize in oncologic surgery. The
surgeons used the deltopectoral approach or its extended
variants in each patient. The deltoid was retracted laterally
and the cephalic vein was mobilized and protected. The
muscular insertions on the proximal humerus were identi-
fied, released, and tagged. The axillary nerve was identified
and protected if wide surgical margins could be achieved by
doing so. The humerus was resected at the level determined
preoperatively (Fig. 3A-C). All patients received a Bayley-
Walker linked-glenoid reverse shoulder prosthesis, and, if
necessary for muscular reattachment, a MUTARS® attach-
ment tube (Implantcast GmbH, Buxtehude, Germany). The
MUTARS® attachment tube was wrapped around the di-
aphyseal portion of the prosthesis to aid in the reinsertion of
detached muscles, mainly the latissimus dorsi and the pec-
toralis major. It was not used around the articulating part of
the prosthesis, therefore, we did not consider it as an addi-
tional constraining device. The resected bone length was
documented and the resection margin was classified
according to the MSTS system [10]. After one patient with
total humerus resectionwas excluded (Patient 4), themedian
(range) resection length was 13 cm (7 to 17) (Table 1).

After surgery, all patients were asked to keep their
shoulders in a sling for 6 weeks. Passive ROM exercises
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were initiated as soon as the surgical incision healed, and
active ROM exercises combined with strengthening exer-
cises were initiated at the sixth week. Postoperative follow-
up visits were scheduled at the 3 weeks, 6 weeks, 3 months,
6 months, 12 months, and yearly thereafter. The clinical
and functional status of each patient was evaluated at each
follow-up visit, using active and passive ROM (flexion,
extension, internal and external rotation, abduction, and
adduction; clinically measured as a combination of gle-
nohumeral and scapulothoracic motions), the MSTS score
[10], the Constant-Murley score [6], and the DASH score
[15]. The MSTS is a questionnaire designed to measure
functional outcome and quality of life after treatment of
musculoskeletal tumors. Each patient is assigned a score
between 0 to 5 in six different categories: pain, function,
emotional acceptance, hand positioning, dexterity, and
lifting ability. Each patient can obtain a maximum of 30
points; we transformed this into a percentage of the max-
imum (0% to 100%), with higher scores indicating a better
functional status. The Constant-Murley score has four
domains: including pain (15 points), activities of daily
living (20 points), mobility (40 points), and strength (25
points); the total score ranges between 0 to 100, and a
patient’s score is reported as a percentage of the total with a

range of 0% to 100%. As with the MSTS, higher scores
mean better functional status. DASH is a self-report
questionnaire that assesses the ability to perform certain
activities with the upper extremity. It has 30 questions, and
higher scores indicate a greater level of disability. Multiple
radiographs were obtained (AP, true AP, and scapular Y
views). We used the radiographs to look for signs of
loosening, which we defined as progressive radiolucencies
between visits, prosthetic component migration, and
fragmentation/fracture of the cement. We used the
Sirveaux classification [27], which uses a true AP view of
the shoulder to evaluate the bone defect in the inferior part
of the glenoid component, to determine scapular notching.
The bone defect, which is usually called the scapular notch,
is graded between 1 to 4. Increasing grades mean more
severe notching, Grade 1 refers to a defect that only
involves the inferior pillar of the scapular neck while in
Grade 4, the notch extends under the glenoid baseplate.

Study Outcomes

The primary study outcome was functional status, as
measured by the MSTS, DASH, and Constant-Murley

Table 1. Patients’ demographic, diagnostic, and surgical information

Patient
Age

(years) Diagnosis

Follow-up
period

(months)

Resection
length
(cm)

MSTS
resection
level

Deltoid
or axillary
nerve

preserved?

Attachment
tube
used?

DASH
score

Constant-
Murley
score

MSTS
score

1 22 Osteosarcoma 65 16 S3-4-5 No No 52 28 53

2 79 Metastatic
(prostate cancer)

26 15 S3-4-5 Yes No 13 66 87

3 54 Chondrosarcoma 44 11 S3-4 Yes No 13 83 90

4 48 Chondrosarcoma 58 Total
humerus

S1-2-3-4-5 Yes Yes 65 53 50

5 16 Chondrosarcoma 54 16 S3-4-5 Yes Yes 10 33 83

6 56 Multiple
myeloma

50 15 S3-4-5 Yes No 27 38 83

7 31 Angiosarcoma 26 13 S3-4-5 Yes No 8 59 73

8 55 Metastatic
(lung cancer)

26 10 S3-4 Yes No 11 66 90

9 29 Chondrosarcoma 32 7 S1-2-3 No No 46 26 60

10 57 Metastatic
(gastric cancer)

26 16 S3-4-5 Yes Yes 9 53 87

11 29 Metastatic
(breast cancer)

40 12 S3-4 Yes Yes 34 58 73

12 16 Osteosarcoma 37 17 S3-4-5 No No 36 34 60

13 77 Metastatic
(esophageal
cancer)

25 10 S3-4 Yes No 29 34 67

14 57 Plasmacytoma 28 11 S3-4 Yes Yes 9 70 90
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scores as well as ROM values. The secondary study out-
comes were prosthesis survival and the reasons for revision
surgery, which we defined as any reoperation in which the
implant was removed, for any reason.

Statistical Analysis

The statistical analysis was performed in “R: A language and
environment for statistical computing, v3.6.2” (R Foundation
for Statistical Computing, Vienna, Austria). Continuous
parameters such as functional scores and ROM in each di-
rection are presented with their descriptive statistical values

(median and range). Considering the fact that the incidence of
mortality is high in our cohort, we performed a competing
risks analysis to estimate the cumulative incidence of revision
surgery (which, again, we defined as any reoperation inwhich
the implant was removed, for any reason) with patient mor-
tality as a competing event [30]. Results are presented as
cumulative incidences (%) with 95% confidence intervals.

Results

The median (range) MSTS score at most-recent follow-up
was 78% (50 to 90), the DASH score was 20 (8 to 65), and

Fig. 2 The study flow chart according to the STROBE (Strengthening the Reporting of
Observational Studies in Epidemiology) statement.
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the Constant-Murley score was 53% (26 to 83) (Table 1).
The median (range) active ROM was 75° in forward
flexion (40 to 160), 78° in abduction (30 to 150), 35° in
internal rotation (10 to 80), and 33° in external rotation (0
to 55).

Postoperatively, two of 14 patients underwent revision
surgery. Cumulative incidence of revision surgery was
18% for both 30 and 48 months (95% CI 2 to 45) (Fig. 4).
Patient 1 underwent revision of the humeral component
because of aseptic loosening at 20 months postoperatively.
Patient 12 had a diagnosis of symptomatic loosening of the

humeral component at 30 months, but the patient decided
not to undergo revision surgery (Fig. 5).

No subluxations, dislocations, or periprosthetic joint
infections occurred. One patient hadGrade 2 and another had
Grade 1 scapular notching on the Sirveaux classification.

Discussion

Reconstruction after proximal humerus resections for ma-
lignant tumors can be performed in several ways, and

Fig. 3 A-C Patient 9 was diagnosed with and subsequently treated for chondrosarcoma as shown in this (A) a clinical photograph,
(B) preoperative radiograph and (C) postoperative radiograph. A color image accompanies the online version of this article.

Fig. 4 The competing risks analysis graphic, showing the cumulative incidence of revision
surgery with patient mortality as a competing event.
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reverse total shoulder arthroplasty is seeing wider use more
recently [19, 24, 25]. Despite the fact that reverse total
shoulder arthroplasty allows patients to achieve shoulder
function in situations where anatomic shoulder arthroplasty
implants would not deliver this, such as in the presence of
large resections [4, 8], complications occur with disturbing
frequency; major complications occur in 20% to 45% of
patients [24, 26]. The most frequent complication is in-
stability (subluxations and dislocations) [9, 21, 24, 26].
Henderson et al. [14] analyzed the failure modes of tumor
endoprostheses in a large number of patients, and they found
that soft tissue-related failures, including instability, were
the second most common reason for revision of proximal
humeral prostheses. The Bayley-Walker prosthesis, with its
highly constrained linked-glenoid design, was designed to
try to mitigate instability-related complications. Although in
the short term,we found thatmost patients in our small series
generally achieved fair/good shoulder scores, the proportion
of patients who developed aseptic looseningwas higher than
has been reported by others [4, 5, 8, 14].

There are several limitations to this study. Most im-
portant is selection bias associated with a retrospective,
non-randomized study design. We used the device studied
here only in aminority of patients who underwent proximal
humerus resections, and generally we used this device in
patients who underwent larger resections. Even though the
patient group is heterogenous, we tried to apply consistent
criteria for patient selection, and we hope that gives
readers a better sense of how they can interpret our results,
and to which patients our findings might best apply.
Another limitation is the lack of a control group; without
one, it is impossible to know whether the results of this
device would be better or worse than, for example, an
unconstrained reverse total shoulder implant in these
patients. However, we believe that in our patient group and
with our criteria, an unconstrained reverse total shoulder
prosthesis would not prevent instability because of the

wide resection and soft tissue compromise. We hope that
future studies will compare the constrained and un-
constrained implants with larger, randomized groups.
Another limitation here is the small study size; although
this report is the largest of which we are aware, it still was
too small to ascertain the frequency of a number of less
common but very important complications. For example,
there were no infections in this study; unquestionably they
occur, and a larger study would better be able to charac-
terize their frequency. Related to this is that our follow-up
duration was short, and so we expect that as time passes,
further complications are likely to appear, and more
patients may develop loosening or undergo revision for
other causes. We plan to follow this group closely because
of the high risk of loosening we observed early.

Our patients generally achieved good scores on the
MSTS, DASH andConstant-Murley scales relative to other
similar reports (Table 2) [4, 12, 13, 16, 21]. Anecdotally,
we observed that the patients with resection of the axillary
nerve/deltoid muscle seemed to do more poorly, which is
not surprising. Two prior studies [12, 13] report heterog-
enous cohorts including patients with non-constrained and
constrained implants, and as would be expected, the sub-
groups with constrained implants had worse functional
outcomes. Two series [4, 16] reported their results with
non-constrained implants, and the mean ROM values were
higher than our study. Functional scores seemed compa-
rable between those two series [4, 16] and ours; but we
must take care in interpreting these results because the
patient populations in these studies include some patients
with very large resections who might have been considered
appropriate for constrained reverse shoulder prosthesis if
they had been treated by our team.

Two of our 14 patients underwent revision surgery during
the follow-up period, both for aseptic loosening of the hu-
meral stem (Patient 1 at 27 months, and Patient 12 at
30 months). Among the three small series that included
constrained implants [12, 13, 21], only one [21] reported
component loosening among the patients, and it was reported
to be asymptomatic. This difference probably is because
different indications were applied in the different studies, and
all the studies reported only short-term results. Similar to our
study, no instability-related events occurred with constrained
implants in those studies [12, 13, 21]. Considering the fact
that lower functional scores were obtained with constrained
implants by many different studies, as we discussed in the
previous paragraph, it appears that with this approach, we
may sacrifice some function aswe seek to prevent instability.
The cumulative incidence of revision surgery was 18% for
both 30 and 48 months (95% CI 2 to 45). To our knowledge,
no other study has performed a survival analysis for the
Bayley-Walker prosthesis; however, our mean follow-up
period was not long enough to predict the long-term pros-
thesis survival. A concerning outcome of our study that

Fig. 5 This radiograph shows symptomatic humeral compo-
nent loosening in Patient 12 at 30 months of follow-up.

Volume 478, Number 11 Constrained Shoulder Arthroplasty 2591

Copyright © 2020 by the Association of Bone and Joint Surgeons. Unauthorized reproduction of this article is prohibited.



Table 2. Functional results and complications reported by different studies

Study Implant

Number
of

patients

Mean
follow-up
period

(months)
Mean
ROM

Mean
MSTS
score

Mean
TESS
score

Component
loosening Instability

Other
complications

Griffiths
et al. [12]a

Bayley-Walker
Constrained
(Stanmore
Implants,
Elstree, UK)

4 a 15 months
(12-18
months)

Not
specified

78%
(73 to 87)

80%
(range
not
specified)

Not
specified

None
(compared
with 26% for
unconstrained
prosthesis)

Not
specified

Kaa
et al. [16]

Standard RSR
(DePuy Synthes,
Warsaw, IN,
USA)

10 46 months
(12 to 136)

Abduction
78°
(30 to 150)

77%
(60 to 90)

70%
(30 to 91)

Two
patients

One patient
(dislocated
twice)

Two superficial
infections

Flexion: 98°
(45 to 180)

One deep
infection

Internal
rotation 51°
(10 to 80)

Two
perioperative
pathologic
fractures

Bonnevialle
et al. [4]

Seven Delta
Xtend™ and
1 Delta3
(DePuy
Synthes)

10 42 months
(24 to 84)

Flexion: 122°
(40 to 170)

20 points
(7 to 29)

Not
specified

One
patient

None Four scapular
notching

Two Aequalis™
Reversed
(Tornier,
Montbonnot,
France)

External
rotation: -2°
(-20 to 30)

Two
radiolucency

Internal
rotation:
L4 (Greater
Troch.-T7)
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Table 2. continued

Study Implant

Number
of

patients

Mean
follow-up
period

(months)
Mean
ROM

Mean
MSTS
score

Mean
TESS
score

Component
loosening Instability

Other
complications

Guven
et al. [13]a

Bayley-Walker
Constrained
(Stanmore
Implants)

3a 19 months
(14 to 22)

Flexion: 43°
(30 to 70)

75%
(60 to 93)

Not
specified

None None
(compared
with two
subluxations
and one inferior
instability in the
non-
constrained
group)

Not
specified

Abduction:
45° (30 to 65)

External
rotation: 7°
(0 to 20)

Maclean
et al. [21]

Bayley-Walker
Constrained
(Stanmore
Implants)

8 49 months
(36 to 90)

Abduction:
62°

60%
(43 to 73)

63%
(42 to 74)

One
patient
(asymptomatic
loosening)

None One
neuropathic
painFlexion: 71°

External
rotation: 50°

Internal
rotation:50°

Current
Study

Bayley-Walker
Constrained
(Stanmore
Implants)

14 Median:
36 months
(25 to 65)

Median: Median:

78% (50 to
90)

Not
specified

Two patients None Two scapular
notchingFlexion:75o

(40 to 160)

Abduction:78°
(30 to 50)

-Internal
rotation: 35°
(10 to 80)

aThese two studies include patients with constrained and unconstrained prostheses. We included the results of the subgroups with a constrained implant.
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should be strongly emphasized is that 14% of patients un-
derwent revision for aseptic loosening; this incidence is no-
tably higher than that reported by a study on the failure modes
of tumor endoprostheses [14] (Henderson Type 2 failures [14]
were responsible for revision in 2.6% of all patients and
constituted 15.3% of all revisions). The study also reported a
total revision rate of 17% for proximal humerus prostheses;
soft-tissue related failures (including instability or dislocations,
identified as Henderson Type 1 failure [14]) were the second
most common reason, accounting for 24% of all revisions.
Biomechanical studies are needed to prove this, butwe believe
that the highly constrained design of this implant exerts in-
creased stresses on the component-bone interface, making it
susceptible to aseptic loosening. We also believe this likely is
not a manufacturer-related issue, and that this same problem
may arise with different implants that employ a similar degree
of constraint. For this reason, we caution surgeons that by
attempting to prevent instability with more constrained
implants, one might trade one complication for another.

We observed no instability-related complications in our
patients during the follow-up period Instability tends to
occur earlier rather than later after proximal humerus
arthroplasty [14], and our median (range) follow-up period
of 35 months (25-65) without any dislocations shows that
this implant might reduce instability-related events, at least
in the short term.

In this small series at short-term follow-up, we found that
with a constrained reverse total shoulder arthroplasty, our
initial results are favorable in terms of function compared
with previous similar studies (Table 2). This device is mainly
used for preventing instability, and in the short term we did
not observe any subluxation or dislocations. However, our
study suggested that the decision to use this device comes
with an increased revision risk because of aseptic loosening,
which is not a risk that is well characterized in prior studies.
We believe that this implant still can have a place in ortho-
paedic tumor surgery practice, especially when the risk of
instability is high after wide resection and no other implant is
likely towork, but the indicationsmay need to be revised.We
suggest that limiting the age group and excluding younger
patients may result in lower loosening rates. The high fre-
quency of implant loosening is concerning, and when treat-
ing younger, more-active patients, alternative methods of
reconstruction should be considered. Studies with longer
follow-up periods are needed to define the frequencies of
important complications that we did not see in this small
series, and to understand better the biomechanical basis of the
observed high rate of loosening rate we observed.
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