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Abstract

Purpose Osteoarthritis may be observed after surgery for instability and in the natural history of pathology. The primary objective
was to analyze the late clinical and radiographic results of reverse shoulder arthroplasties (RSA) for patients who had instability
arthropathy.

Methods This is a retrospective cohort of 25 patients with a mean follow-up of 6.6 years. Patients had a history of instability
surgery (80%) or multiple closed reductions. All were clinically evaluated with the constant score (CS), and radiologically (true
AP view and Y view).

Results No significant differences in pre- and post-operative function, radiologic status, and complication rate between the
patients treated with a prior bone block procedure for the anterior instability and those treated by a capsular plication or non-
operatively. A 36-mm sphere was implanted in 67%. Bone grafting of the glenoid was needed in 71%. No intra-operative
complication has been reported. Clinically, the active anterior elevation increased from 70° to 140° (»p <0.01) and external
rotation from 9° to 21° (p =0.02). The adjusted CS increased from 38 to 98 (p < 0.01). Two early post-operative complications
were collected: one spine fracture and one superficial infection. No early or late dislocation or neurologic complication was
observed. At the latest follow-up, there were 38.10% of glenoid spurs, and 55% of scapular notch.

Conclusions The overall complication rate in this specific group is relatively low. Patients’ satisfaction rate is high and clearly higher
than those reported with anatomic TSA for this indication. Clinical results are comparable to other studies describing results of RSA.

Keywords Reverse shoulder - Anterior instability - Shoulder dislocation - Glenoid bone loss - Glenoid bone grafting -
Complication

Introduction Non-constrained anatomic shoulder arthroplasties (total
shoulder replacement or hemiarthroplasties) lead to good clin-

Recurrent anterior shoulder dislocation is a challenging pathol-  ical results if the shoulders remain stable. Nevertheless, this

ogy with a relative high rate of recurrence even after surgery. At
the long term follow-up, osteoarthritis may be observed even if
the shoulder remains stable, due to the pathology itself, and to
recurrence [ 1—6], or to the treatment (technical errors—problems
related to intra-articular screws or anchors placement) [7-11].

Level IV study: retrospective study
Level of evidence: Level IV, Case Series, Treatment Study
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surgical option is associated with a high rate of revision (18 to
35%) essentially because of failure with one or more disloca-
tions [12—16]. Therefore, semi-constrained reversed shoulder
arthroplasty (RSA) could theoretically reduce the rate of re-
current dislocation due to the inherent stability of this implant
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Fig. 1 Pre-operative X-ray of a centered OA following a prior Latarjet
procedure

design. This surgical option has also the advantage to manage
both associated rotator cuff deficiency together with glenoid
bone loss (possible bone grafting behind the glenoid base-
plate). Results of RSA for locked anterior shoulder dislocation
are known [17, 18]. Even if clinical and radiological results
are in this indication not as good as RSA for more classic
indications, the stability of the implants seems better than
the stability of TSA, as well as the revision rate [18].

The working hypothesis of this study is that results of RSA
for patient with instability arthropathy, i.e., had previous surgical
stabilization procedures for recurrent anterior shoulder instabil-
ity or a long-standing history of dislocations are specific or differ
from reverse shoulder arthroplasties for cuff tear arthropathy
[19-21]. The primary objective of this study was to analyze
the late clinical and radiographic results of RSA for patients
who had instability arthropathy (patients with chronic locked
dislocation excluded). The secondary objective was to analyze
the complications rate and survival curves of this cohort.

Fig. 2 Pre-operative CT scan to
evaluate glenoid osseous lesions
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Patients and methods
Flowchart

This is a retrospective and a multicenter study. Twenty-five
patients with a minimum follow-up of two years have been
included and 19 have an over five year follow-up. All patients
were included even if the follow-up was not of five years to
have an overview on the population, and on the potential com-
plications in this specific indication. But only those with a
minimal follow-up of five years have been included for the
study of the long-term results. Inclusions criteria were as
follows:

1. Previous history of shoulder instability with a previous
surgery (Bankart repair or bone block procedure as
Latarjet or Bristow) (Fig. 1)

2. Previous multiple closed reductions.

Exclusion criteria were chronic locked dislocations or
dislocations.

This cohort included 52% of women, with a mean age of
69.9 years at inclusion and a mean follow-up of 6.6years
(maximum of 11.6 years). Only two patients were lost for
the follow-up (dead). Seventy-six percent right shoulders were
involved, and the dominant side was involved in 77.3% of the
cases. Patient’s mean BMI was 26.92. Eighty percent of the
patients had a prior surgery for instability (36% of Latarjet or
Bristow (7 patients) and capsular surgery for the others) and
20% had multiple closed reduction in their history. Mean de-
lay between the initial procedure or first dislocation and the
surgery was 50.3 years (SD 13.48 years). Thirteen percent of
the 25 patients had a failed history of cuff repair (3 patients);
an intact cuff was found for the others. Main risks factors for
shoulder instability found were alcoholism in 15.4%, demen-
tia in 7.7%, and Parkinson disease in 7.7% of the cases. None
of the patients experienced transitory axillary nerve palsy in
their instability history.
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Table 1 Pre-operative tendon

fatty infiltration status Goutallier 0 Goutallier 1 Goutallier 2 Goutallier 3 Goutallier 4
Subscapularis 11% 33% 17% 17% 22%
Supraspinatus 11% 22% 34% 22% 11%
Infraspinatus 17% 27% 17% 17% 22%

Demographic characteristics

All patients were evaluated through their charts for the pre-
operative data and evaluated at the last follow-up with a clin-
ical examination: constant score (CS) [22], simple shoulder
value (SSV) [23], and with a radiologic evaluation (minimum:
true AP view and scapular Y view and pre-operative CT scan
when available (Fig. 2)). All complications (pre- and post-
operative) were documented and analyzed as minor (without
surgery) or major (vascular or nerve complication and/or with
revision surgery).

Statistical analysis

Appropriate descriptive statistics, including means, mini-
mums, maximums, and standard deviations (SD) were com-
puted for each of the examined variables. Wilcoxon signed
rank tests were performed to compare pre-operative and
post-operative changes in active mobility, and clinical objec-
tive and subjective scores. For all statistical tests, p < 0.05 was
used to determine the significance.

Results
Surgery

The pre-operative glenoid morphology according to Walch’s
classification was type A1—67%, A2—17%, B1—11%, and
B2—5% in the horizontal plane [24]; and on the vertical plane

Table 2 Subjective clinical results (simple shoulder value—SSV) and
objective clinical results (age- and gender-adjusted constant score—Adj.
CS). Details of the different items of the CS

Pre- Post- p
operative operative
SSv 10 75 <0.01
Adj. CS 37.9 97.8 <0.01
Pain 5.44 12.4 0.02
Activity 9.0 16.5 0.05
Mobility 9.44 30.2 <0.01
Strength 3.69 7.9 0.04

according to Favard’s classification: E0—38%, E1—23%,
E2—8%, E3—8%, and E4—23% [25].

Eighty percent of the patients were operated upon
through a deltopectoral approach. In all case, an extensive
peri-glenoidal release, biceps tenotomy, has been done,
without resection of osteophytes. A glenoid bone graft,
harvested from the humeral head, was needed in 71% of
the cases to correct deformation in the horizontal or verti-
cal plane or to graft the anterior defect related to previous
dislocations (asymmetrical Bio-RSA) [26, 27]. A 36-mm
sphere was implanted in 67% with a 29-mm-diameter base-
plate in 91% and a short post in 70% of the cases (to secure
the bone graft needed for glenoid reconstruction) (Aequalis
Reversed system, Tornier, Montbonno, France). On the
humeral side, a Gramon type of reversed prosthesis
(Aequalis Reversed 2, Tornier, Montbonno, France) was
implanted with 20° of retroversion. Trans-osseous sub-
scapularis was done at the end of the surgery for those
detached (deltopectoral approach).

All patients were put in a sling in neutral rotation for a
month, before starting their rehabilitation under the control
of a physiotherapist. In the case of dementia, patients were
authorized to move their shoulder right away.

Pre-operative cuff status

Seven patients had a rotator cuff rupture, involving the
anterosuperior cuff in one case, the antero-superior cuff with
an extension to the posterior cuff in three cases and a postero-
superior tear in three cases. All had a previous repair of their
cuff. The pre-operative fatty infiltration for each muscle of the
rotator cuff is reported in Table 1.

Clinical results

The age- and gender-adjusted constant score improved from
37.9% (range, 0—22%) pre-operatively to 97.8% (range, 26—

Table 3  Mean pre-operative and post-operative active mobility

Pre-operative  Post-operative p

Active anterior elevation 70.4 139.5 <0.01
Active external rotation 1 8.75 20.5 0.02
Active internal rotation 1 (CS) 2.3 5.16 <0.01
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Fig. 3 Post-operative glenoid
spine fracture

79%) at the most recent follow-up (p <.001). All items of the
CS significantly increased, especially for the arc of motion.
Active forward Elevation increased from 70.4° pre-
operatively to 139.5° post-operatively (p <.001) and mean
active external rotation from 8.8° to 20.5° (p =0.02).
Patient’s satisfaction is high with a final SSV of 75.
The clinical results are presented in Tables 2 and 3.

Radiologic results

Pre-operative arthritic changes (7 =25 patients) shown on
plain X-rays according to Hamada’s classification [28]: two
stage 1 (Fig. 1), three stage 2, four stage 3, ten stage 4A, one
stage 4B, and five stage 5.

Post-operatively, the baseplate was inserted flush in 35%,
low in 50%, and very low 15%. At the latest follow-up,

by

Fig. 4 Pre- and post-operative X-ray (130 m of follow-up)
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glenoid spurs were observed in 38.10% of the cases. A scap-
ular notch was found in 40% of the cases (10 patients): five
grade 1, three grade 2, and two grade 4.

Complications

No intra-operative complication has been reported. Two early
post-operative complications were collected during the first
post-operative year: one spine fracture treated conservatively
with a good result (SSV =90 and CS =72) (Fig. 3) and one
superficial infection treated with a washout and a
synovectomy with a favourable evolution. No dislocation or
neurologic complication has been reported.

For the long-term complication, one patient presented a
severe stiffness of his shoulder treated with capsular release
and synovectomy. The result was considered as unsatisfactory.
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Comparisons

No significant differences in pre- and post-operative function,
pre- and post-operative radiologic status, and complication
rate between the patients treated with a prior bone block pro-
cedure for the anterior instability and those treated by a cap-
sular plication or non-operatively.

Discussion

The occurrence of osteoarthritis of the glenohumeral joint
following surgical stabilization procedures is related to
the pathology itself, and not to surgical procedure (except
in case of technical errors such as intra-articular screw
placement). These osteoarthritic changes are in all planes
[2, 3]. Moreover, there are osseous defect related to insta-
bility (5.4 to 32% incidence of anterior glenoid rim frac-
tures in the literature) [1]. Anatomic shoulder arthroplasty
(total or hemi) has been suggested as an option for pa-
tients with arthritis following shoulder stabilization sur-
gery with improvement of function and pain relief [29].
But, there is a higher rate of complications and revisions
for this group of patients when compared with those of
unconstrained shoulder replacement for primary osteoar-
thritis, up to 40% for Lehmann et al. [16], Matsoukis et al.
[15], or Sperling et al. [14] with about 20% of patients
requiring a revision procedure [12, 13]. For those reasons,
reverse shoulder arthroplasty has been introduced to facil-
itate post-operative rehabilitation and improve function of
the shoulder without compromising the stability of the
prosthesis (Fig. 4). In this cohort, main indication for
RSA instead of TSA was the presence of a rupture of
the subscapularis tendon or an isolated fatty infiltration
of the subscapularis muscle, and in most cases, other ro-
tator cuff tendons were also ruptured. We have excluded
patients with an anterior or posterior locked dislocation
because this is a specific group of patients for which re-
versed shoulder arthroplasty indication has been clearly
demonstrated [30].

Bone grafting remains mandatory to reconstruct the defect
or to correct the glenoid deformation (71% in this study). The
overall complication rate in this specific group is relatively
low and acceptable compared with these other studies. We
have found no recurrence of instability in this cohort, as it
has been published [3, 29]. The satisfaction rate is high and
clearly higher than those reported with anatomic TSA in the
indication. Clinical results are comparable to other studies
describing results of RSA.

The main weakness of this study is its retrospective design.
Nevertheless, the cohort is one of the largest published.

The present study has some limitations. The major limita-
tion is the short cohort related to the aetiology.

Conclusions

The improvement in objective and subjective scores, with a
low rate of complications makes RSA a reliable treatment
option in case of osteoarthritic joints secondary to previous
shoulder stabilization procedures, or in case of post-instability
arthropathy. The improvements in clinical and radiographic
outcomes are comparable with those of another cohort of
RSA for cuff tear arthropathy.
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