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Abstract

Background Instability after shoulder arthroplasty

remains a complication with limited salvage options.

Reoperation for instability with anatomic designs has led to

high rates of persistent instability, therefore we aimed to

evaluate the use of RSA for treatment of prosthetic

instability.

Questions/purposes (1) After revision shoulder

arthroplasty to a reverse prosthesis (RSA), what is the

survivorship free from dislocations at 2 and 5 years? (2)

What factors are associated with dislocations? (3) What is

the survivorship free from revision after revision to RSA?

(4) From preoperation to postrevision to RSA, what are the

clinical outcomes—the proportion of patients with mod-

erate to severe pain, shoulder elevation and external

rotation ROM, American Shoulder and Elbow Surgeons

scores, and Simple Shoulder Test scores?

Methods All shoulder arthroplasties revised for prosthetic

instability using RSA components between January 2004

and July 2014 were retrospectively studied. During the

period in question, we performed 82 revisions for insta-

bility of an anatomic total shoulder arthroplasty (TSA) (n =

62), hemiarthroplasty (n = 13), or reverse TSA (n = 7). We

typically used a reverse TSA to treat this problem, but we

identified 12 treated in other ways, including revision of a

TSA to hemiarthroplasty (n = 3), revision of a reverse TSA

to hemiarthroplasty (n = 2), revision of hemiarthroplasty to

a hemiarthroplasty (n = 1), and revision of an anatomic

TSA to another anatomic TSA (n = 6). This left 70 patients

for evaluation; of those, 65 (93%) were available for

analysis at a mean of 3 years (range, 2–10 years). A total of

seven patients died. Eight of the 65 shoulders were not

evaluated during the last 5 years, including three in patients

who died earlier. The mean age of the patients at the time

of revision RSA was 65 years (range, 40–89 years). Data

were obtained from a longitudinally maintained institu-

tional joint registry. Instability was defined as severe

subluxation confirmed on clinical and radiographic exam-

inations. We evaluated pain and ROM, and Kaplan-Meier

curves were used to estimate survivorship.

Results The survivorship free from dislocation at 2 and 5

years was 87% (95% CI, 80%–94%) and 79% (95% CI,

67%–91%) respectively, with 10 of 65 (15%) patients

having an episode of dislocation after revision surgery.
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Persistent instability was more common in those with a

BMI greater than 35 kg/m2 (hazard ratio [HR], 5; 95% CI,

2–16; p = 0.008) and prior hemiarthroplasty (HR, 5; 95%

CI, 2–16; p = 0.005), whereas patients who had undergone

a previous TSA were less likely to have persistent insta-

bility (HR, 0.08; 95% CI, 0.0–0.30; p \ 0.001) The

survival free from rerevision for any indication at 2 and 5

years was 85% (95% CI, 76%–94%) and 78% (95% CI,

66%–90%) respectively; with the numbers available, we

were not able to find associated factors. Fewer patients had

moderate or severe pain after revision to RSA (preopera-

tive: 48 of 65 [74%]; postoperative: nine of 65 [14%]; p\
0.001). After surgery, patients showed improvement in

shoulder elevation (preoperative: 42� [± 30�], postopera-

tive: 112� [42�]; mean difference, 70� [95% CI, � 83o to

57�]; p\0.001) and external rotation (preoperative: 20� [±

22�], postoperative: 42� [± 23�]; mean difference, 22�
[95% CI, � 30� to � 14�]; p\0.001). American Shoulder

and Elbow Surgeons scores improved (preoperative: 21 [±

10], postoperative: 68 [± 14], mean difference, 46 [95%

CI, � 58 to � 35]; p \ 0.001); where a higher score is

better. Simple Shoulder Test scores also improved (pre-

operative: 2/12 [± 2], postoperative: 7/12 [± 3]; mean

difference, 5 [95% CI, � 7 to � 2.17]; p\0.001); where a

higher score is better.

Conclusions Revision RSA for prosthetic instability after

shoulder arthroplasty is associated with reasonable implant

survival and few complications. Approximately one in

seven patients will have a recurrent dislocation. In patients

with persistent instability or with risk factors for instability,

consideration should be given for use of larger gleno-

spheres and increasing the lateral offset at the time of RSA.

Level of Evidence Level IV, therapeutic study.

Introduction

The risk of instability after anatomic shoulder arthroplasty

has been estimated to be approximately 5.2% [7]. Wide

ranges of instability after primary reverse shoulder

arthroplasty (RSA) also have been reported (2.4%–31%)

[4–6, 8, 16, 20]. Treatment options for an unstable shoulder

arthroplasty include nonoperative management or opera-

tively addressing factors leading to instability [13],

including open reduction and soft tissue procedures, revi-

sion to hemiarthroplasty [9] or RSA [18], or resection

arthroplasty [11]. Sanchez-Sotelo et al. [13] reported a high

risk of persistent pain and instability when revision surgery

was performed before the advent of RSA. They found that

addressing soft tissue laxity and component malposition

only had modest results, with more than half of the patients

having remaining instability [13]. Abdel et al. [1] reported

promising results with revision RSA for an

unstable anatomic shoulder arthroplasty with few instances

of recurrent instability.

RSA has emerged as an attractive alternative for salvage

in various shoulder conditions. Initially developed for

surgical treatment of cuff tear arthropathy, the indications

for RSA have expanded, and it may be an option for

patients with proximal humerus fractures [12], rheumatoid

arthritis [13], fixed glenohumeral dislocation, tumor sur-

gery, fracture nonunion, glenoid bone loss, and revision

arthroplasty [14, 17]. In the setting of recurrent dislocations

after shoulder replacement, the semiconstrained nature of

RSA and the possibility of relative lengthening of the arm

and variable offsets depending on the sizes of glenospheres

and humeral bearings used make revision RSA especially

attractive for an unstable shoulder arthroplasty [3]. Reop-

eration for instability with anatomic designs had led to high

rates of persistent instability. RSA may offer superior

outcomes but still has its own limitations.

We therefore asked: (1) After revision shoulder

arthroplasty to RSA, what is the survivorship free from

dislocations at 2 and 5 years? (2) What factors are asso-

ciated with dislocations? (3) What is the survivorship free

from revision after revision to RSA? (4) From preoperation

to postrevision to RSA, what are the clinical outcomes—

the proportion of patients with moderate to severe pain,

shoulder elevation and external rotation ROM, American

Shoulder and Elbow Surgeons (ASES) scores, and Simple

Shoulder Test (SST) scores?

Materials and Methods

After approval from our institutional review board for our

minimal-risk study, our department total joint registry

database was used to identify all patients who underwent

revision to a RSA between January 2004 and July 2014.

Review of the medical records was used to identify all

revisions performed for prosthetic instability. This was a

retrospective study drawn from a longitudinally maintained

institutional database, which contains patient demograph-

ics, details of the surgery, medical and surgical history,

complications, and clinical outcome information.

During the study period, 82 revisions were performed

for instability of an anatomic total shoulder arthroplasty

(TSA) (n = 62), hemiarthroplasty (n = 13), or reverse TSA

(n = 7). We typically used a reverse TSA to treat this

problem, but we identified 12 that were treated in other

ways, including revision of a TSA to hemiarthroplasty (n =

3), revision of a reverse TSA to hemiarthroplasty (n = 2),

revision of hemiarthroplasty to a hemiarthroplasty (n = 1),

and revision of an anatomic TSA to another anatomic TSA

(n = 6). This left 70 patients for evaluation; of those, 65

(93%) were available for analysis at a mean of 3 years
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(range, 2–10 years). A total of seven patients died. Eight of

the 65 shoulders were not evaluated during the last 5 years,

including three in patients who died earlier. Unstable im-

plants revised included hemiarthroplasty in 12 shoulders

(18%), anatomic TSA in 48 shoulders (74%), and RSA in

five shoulders (8%).

Patients were followed until dislocation, rerevision,

reoperation, or until final clinical followup at a minimum

of 2 years.

We defined instability as dislocation or severe sub-

luxation confirmed on clinical and radiographic

examinations. Acute dislocations were attempted to be

relocated, but all patients in this cohort had recurrent

instability develop, and chose to undergo revision with

RSA. Rerevision was defined as revision of components

in place. Reoperation was defined as additional surgery

resulting in no exchange of components in place but

could include exchange of modular polyethylene. Thirty-

nine patients were women (60%) with a mean age of 65

years (range, 40–89 years) and a mean BMI of 32 kg/m2

(range, 1–57 kg/m2).

Surgical Technique

All patients underwent revision RSA at our institution by

one of five fellowship trained shoulder surgeons (RHC,

BTE, JSS, JWS, SPS). Patients were included if they had

pain and clinical appearance of a dislocated shoulder that

was confirmed on radiographic review. Implants were used

from three different companies, including 15 Encore

Reverse1 Shoulder Prostheses (DJO Global, Austin, TX,

USA), three Delta III and four Delta XtendTM (DePuy

Orthopaedics, Warsaw, IN, USA), and 40 Comprehen-

sive1 Reverse Shoulder prostheses (Biomet, Warsaw, IN,

USA). Five patients underwent glenoid bone augmentation;

allograft was used in three patients and autograft from the

cut surface of the proximal humerus in two patients. We

used allograft reconstruction of the proximal humerus in

two patients (allograft-prosthetic composite). Postopera-

tively patients wore a shoulder abduction brace or a sling.

For the first 2 to 3 weeks patients worked on wrist and

elbow ROM. By 6 weeks patients were allowed to work on

ROM in all directions and they no longer had to wear the

brace or sling. By 12 weeks patients were allowed to per-

form strengthening exercises.

Preoperative and postoperative pain and active shoulder

motion were collected for all patients. Pain levels were

graded as none, mild, moderate with activities, moderate at

rest, or severe. Shoulder ROM was assessed using

goniometers. ASES and SST scores were evaluated pre-

operative and postoperatively. Radiographs were evaluated

before surgery to confirm the presence of instability and at

the most recent followup for evidence of loosening, per-

sistent instability, or other radiographic complications.

Statistical Analysis

The differences between preoperative and postoperative

data were compared using the paired t-test for continuous

variables and Fisher’s tests for dichotomous variables.

Kaplan-Meier survivorship curves were constructed for

survivorship free of dislocation, implant survivorship free

of revision, and implant survivorship free of revision or

reoperation for any indication. We analyzed primary and

secondary endpoints of revision surgery, dislocations, and

clinical outcomes.

Results

The survivorship free from dislocation at 2 and 5 years was

87% (95% CI, 80%–94%) and 79% (95% CI, 67%–91%),

respectively (Fig. 1); overall, dislocations in revision RSAs

occurred in 10 of 65 patients (15%). Of the 10 patients

(15%) who had recurrent instability develop, eight had

anterior dislocations, with six of these eight being noted to

have subscapularis failure. Two patients had anterosuperior

instability, with one of the two having massive rotator cuff

tearing and the other having subscapularis failure. Of the

patients with unstable hemiarthroplasties at the time of

revision to RSA, two had proximal humerus bone loss

treated with bone graft, two had tuberosity resorption, three

had massive rotator cuff tears, three had glenoid bone loss

treated with bone graft, and six had a diminished or absent

subscapularis. Of the four patients who had dislocations but

did not have reoperation, one was treated with closed

Fig. 1 The Kaplan-Meier survival curve shows the survival free of

dislocation at 2 and 5 years was 87% (95% CI, 80%–94%) and 79%

(95% CI, 67%–91%), respectively.
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reduction and the dislocation remained reduced. Three

patients had chronically dislocated shoulders. In the three

patients with chronic dislocations, one patient felt use of

the shoulder was adequate and chose to have no further

treatment, the second patient had two closed reductions,

and both of these patients had dislocations until death. The

third patient with a dislocation elected to pursue no addi-

tional treatment given the complexity of her problem.

Dislocation was more common in patients with a BMI

greater than 35 kg/m2 (hazard ratio [HR], 5; 95% CI, 2–16;

p = 0.008) and prior hemiarthroplasty (HR, 5; 95% CI, 2–

16; p = 0.005). Dislocation was less common in patients

with a prior TSA (HR, 0.08; 95% CI, 0.01–0.30; p\0.001)

(Table 1). Six of 10 (60%) patients who experienced a

dislocation had a reoperation or repeat revision surgery to

address their dislocation. Our intent to treat was nine

patients, as one patient underwent closed reduction of the

dislocation which then remained reduced, and three

patients chose to have no additional treatment for the dis-

locations. The survival free from reoperation or rerevision

for dislocation at 2 and 5 years was 94% (95% CI, 88%–

100%) and 86% (95% CI, 75%–97%) (Fig. 2). Rerevision

or reoperation for dislocation was more common in those

with a BMI greater than 35 kg/m2 (HR, 4; 95% CI, 1–17; p

= 0.040) and was less common in those with prior TSAs

(HR, 0.14; 95% CI, 0.02–1; p = 0.005) (Table 2). Of the six

patients who had a rerevision or reoperation for dislocation,

two underwent a salvage hemiarthroplasty because they did

not have adequate soft tissue tensioning to support a repeat

revision RSA, and both then had chronic dislocations. One

patient with a chronically dislocated hemiarthroplasty has

substantial disability in her operative extremity and the

second patient with a dislocated hemiarthroplasty has had

intermittent pain. Both have elected to pursue no further

treatment. One patient had polyethylene exchange to a

retentive type and had no additional instability. Three

patients had a larger glenosphere placed for instability and

have had no further episodes of dislocation. One of the

patients whose glenosphere was revised also underwent

revision of a loose humeral component.

The survival free from rerevision for any indication at 2

and 5 years was 85% (95% CI, 76%–94%) and 78% (95%

CI, 66%–90%) respectively (Fig. 3). Overall, 12 (18%)

shoulders underwent repeat revision surgery at a mean of

1.5 years (range, 0.05–6 years) postoperatively. Four

shoulders (6%) had glenoid component loosening develop

and underwent revision surgery to hemiarthroplasties. One

shoulder had loosening of the humeral component 6 years

after revision RSA and underwent humeral component

repeat revision. Two patients sustained periprosthetic

fractures; one had a loose humeral stem treated with a

Table 2. Hazard ratios for repeat revision or reoperation for

dislocation

Risk factor Hazard ratio (95% CI) p value

TSA 0.14 (0.02–0.57) \ 0.005*

BMI[ 35 kg/m2 4.06 (1.07–16.51) 0.040*

RSA 3.88 (0.94–14.94) 0.060

Hemiarthroplasty 2.77 (0.58–10.49) 0.180

Rheumatoid arthritis 0.00 (2.31–2.31) 0.180

Laborer 0.00 (3.50–3.50) 0.270

Gender (male) 2.11 (0.47–10.75) 0.320

Prior proximal humerus fracture 1.94 (0.40–7.95) 0.380

Diabetes mellitus 1.49 (0.22–6.48) 0.640

Smoker 0.85 (0.05–4.68) 0.880

Greater than 3 prior surgeries 1.11 (0.06–6.07) 0.920

TSA = total shoulder arthroplasty; RSA = reverse shoulder

arthroplasty; * significant p value.

Table 1. Hazard ratios for dislocation

Risk factor Hazard ratio (95% CI) p value

TSA 0.08 (0.01–0.30) \ 0.001*

Hemiarthroplasty 5.43 (1.74–16.37) 0.005*

BMI[ 35 kg/m2 4.71 (1.50–15.98) 0.009*

RSA 2.97 (0.89–9.02) 0.070

Greater than 3 prior surgeries 3.21 (0.72–10.54) 0.110

Rheumatoid arthritis 0.00 (1.70–1.70) 0.130

Prior proximal humerus fracture 2.48 (0.73–7.80) 0.140

Laborer 0.00 (2.59–2.59) 0.210

Smoker 1.91 (0.43–6.30) 0.360

Gender (male) 1.35 (0.39–4.49) 0.620

Diabetes mellitus 1.01 (0.15–3.94) 0.990

TSA = total shoulder arthroplasty; RSA = reverse shoulder

arthroplasty; * significant p value.

Fig. 2 The Kaplan-Meier survival curve shows the survival free of

reoperation or rerevision for dislocation at 2 and 5 years was 94%

(95% CI, 88%–100%) and 86% (95% CI, 75%–97%), respectively.
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proximal humeral replacement, whereas the other was

treated with open reduction, internal fixation, and retention

of the implant. No risk factors were identified for repeat

revision for any indication (Table 3).

Fewer patients had moderate or severe pain after

undergoing revision surgery to an RSA (preoperative: 48 of

65 [74%], postoperative: nine of 65 [14%]; p \ 0.001).

After surgery, patients showed improvement in shoulder

elevation (preoperative: 42� [± 30�], postoperative: 112�
[± 42�]; mean difference, 70�; 95% CI, � 83� to 57�; p\
0.001) and external rotation (preoperative: 20� [± 22�],
postoperative: 42� [± 23�]; mean difference, 22�; 95% CI,

� 30� to � 14�; p \ 0.001). The ASES scores improved

(preoperative: 21 [± 10], postoperative: 68 [± 14]; mean

difference, 46; 95% CI, � 58 to � 35; p\ 0.001), as did

the Simple Shoulder Test scores (preoperative: 2 [± 2],

postoperative: 7 [± 3]; mean difference, 5; 95% CI, � 7 to

� 2; p\ 0.001) (Table 4).

Discussion

Instability after shoulder arthroplasty is recognized as a

difficult complication to resolve, and often is multifactorial

[13]. Before the introduction of RSA, most shoulder

arthroplasties revised for instability were treated with a

combination of component exchange and soft tissue

rebalancing. Unfortunately, despite efforts to improve

component position and to reconstruct or augment the

shoulder capsule and rotator cuff, sometimes with transfers,

the risk of persistent or recurrent instability reported was

extremely high, up to 58% in one series [13]. Increased

indications for RSA led to some surgeons considering

revision to RSA for patients with unstable anatomic

shoulder prostheses [1]. Because of high failure rates of

revision to anatomic components, we aimed to report

redislocation rates and outcomes after revision to RSA.

The results of this study should be interpreted in light of

certain limitations. We acknowledge that this is a retro-

spective study and lacks a control group regardless of the

type of primary arthroplasty. During the same time this

study was conducted, six patients underwent revision of the

shoulder arthroplasty to hemiarthroplasty and six under-

went revision of the shoulder arthroplasty to TSA for

unstable prostheses. The decision to use RSA introduces a

selection bias. When there was an absent subscapularis it

was felt that RSA would continue to be unstable and it

Table 4. Clinical outcomes*

Parameter Preoperative Postoperative Odds ratio and mean difference [95% CI ] p value

Moderate or severe pain 48/65 (%) 9/65 (%) 0.06 (0.02–0.1) p\ 0.001

Elevation ROM 42 (±30.44) 112 (±42.15) 70 (82.76–57.24) p\ 0.001

External Rotation ROM 20 (±21.65) 42 (±23.15) 22 (� 29.8 to 14.2) p\ 0.001

ASES 21.4 (±9.97) 67.7 (±14.16) 46.3 (� 57.6 to 34.9) p\ 0.001

SST 2.3 (±1.82) 7.0 (±2.96) 4.7 (� 7.3 to 2.2) p\ 0.001

* There was improvement in pre- to postoperative pain, shoulder elevation, and external rotation (p\ 0.01); ASES = American Shoulder and

Elbow Surgeons; SST = Simple Shoulder Test.

Table 3. Hazard ratios for repeat revision

Risk factor Hazard ratio (95% CI) p value

RSA 2.73 (0.84–7.77) 0.090

TSA 0.43 (0.15–1.18) 0.100

BMI[ 35 kg/m2 2.30 (0.77–6.44) 0.130

Laborer 0.00 (1.79–1.79) 0.140

Diabetes mellitus 1.88 (0.52–5.63) 0.310

Greater than 3 prior surgeries 0.53 (0.03–2.72) 0.510

Prior proximal humerus fracture 1.45 (0.40–4.36) 0.540

Rheumatoid arthritis 0.63 (0.03–3.16) 0.630

Gender (male) 1.28 (0.42–3.73) 0.650

Hemiarthroplasty 1.23 (0.28–3.87) 0.750

Smoker 1.04 (0.16–3.79) 0.960

TSA = total shoulder arthroplasty; RSA = reverse shoulder

arthroplasty.

Fig. 3 The Kaplan-Meier survival curve shows the survival free of

rerevision at 2 and 5 years was 85% (95% CI, 76%–94%) and 78%

(95% CI, 66%–90%), respectively.
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might have been used less frequently. In addition, during

the early study period, RSA was becoming more common

for treatment of unstable prostheses, and some surgeons

may have felt less comfortable with RSA for this indication

which might have biased the choice of implant. All surg-

eries were performed at a single academic center. Clinical

followup of 2 years was adequate for early results, but

further followup is needed to see how these patients per-

form long term. Further, five of 65 patients were not seen

during the last 5 years and three other patients died before 5

years followup. These patients could have had additional

instability events. The surgeons in this series were highly

experienced in dealing with complex revision shoulder

arthroplasty. Therefore the results in this study likely pre-

sent a best-case scenario and may underestimate the true

rate of recurrent instability. Finally, all patients had pre-

operative prosthetic instability and underwent revision of

the prosthesis to the reverse prosthesis, however, different

prostheses (TSA, hemiarthroplasty, and RSA prostheses)

were included. We attempted to identify specific risk fac-

tors, including type of prior prosthesis, for poorer outcomes

postoperatively.

The results of our study confirm the relatively high rate

of restoration of shoulder stability with RSA components

used for treatment of prosthetic instability. Other studies

have provided some information regarding this topic. In a

study by Boileau et al. [3], two of the 19 patients who had a

revision RSA had redislocation (11%). In another study of

31 revision RSAs, including six for instability, Patel et al.

[12] reported patients experienced good pain relief and

functional outcomes, with one (3%) recurrent dislocation.

Walker et al. [18] analyzed patients who underwent revi-

sion RSA for failed TSA, 19 of whom underwent revision

surgery for instability. Similar to the current study, they

noted improvement in pain and shoulder function; they had

a 10% redislocation rate. One (5%) patient experienced

dislocation 5 weeks after surgery and was treated with

closed reduction, and one (5%) patient underwent rerevi-

sion surgery with implantation of a long-stemmed

prosthesis for humeral and glenoid-sided loosening. Abdel

et al. [1] reported 33 unstable anatomic shoulder arthro-

plasties converted to RSAs. Their patients had a mean 42-

month followup, and at latest followup 31 (94%) shoulders

were stable. Sanchez-Sotelo et al. [13] found a very high

rate of instability (58%) in patients treated with non-RSA

solutions that focused on improving component position

and soft tissue tension. In the current study, we estimated

the 5-year survivorship free of dislocation at 79% and 5-

year survivorship free of rerevision or reoperation for

dislocation at 86%, which we believe is an understandable

rate considering the challenging problem and underlying

disorder. It also is a substantial improvement compared

with addressing instability with non-RSA solutions [13].

A BMI greater than 35 kg/m2 was found to be a risk

factor for dislocation. Werner et al. [19] reported that

dislocation was increased 1 year postoperatively in patients

who were superobese (2.9%) compared with patients who

were not obese (1.7%) who were treated with primary TSA

or RSA (p \ 0.05). Patients who are obese can be coun-

seled that there may be an increased risk for recurrent

instability after revision RSA. Furthermore, patients with

an unstable hemiarthroplasty before revision RSA were

found to have higher rates of dislocation (HR, 5; 95% CI,

2–16; p = 0.005). On the contrary, revision RSA for an

unstable anatomic prosthesis was highly successful with a

low rate of postoperative recurrent dislocation [18].

Patients with a hemiarthroplasty may have structural

changes including increased bone loss that may not be

present to the same degree in patients with a TSA, which

may place them at increased risk of dislocation after

revision RSA.

The survival free from rerevision for any indication was

found to be acceptable in this series. Unlike other studies,

we did not identify any risk factors for rerevision of RSA,

but similar to some studies, a common indication for

revision was instability. Boileau et al. [2] evaluated revi-

sion of failed RSAs and the most-common indications were

prosthetic instability (48%) and humeral loosening, dero-

tation, or fracture (21%). At a mean of 34 months followup,

32 patients (86%) required no additional revision, three

patients (8%) underwent resection arthroplasty, and two

(6%) underwent conversion of the RSA to hemiarthro-

plasty. Holcomb et al. [10] reported that of 14 patients with

RSA glenoid baseplate failure undergoing revision to RSA,

two of 14 (14%) had repeat baseplate failure requiring

repeat revision. Stephens et al. [15] reported that during a

12-year period 6% of RSAs performed required revision.

Those who underwent index RSA for failed hemiarthro-

plasty had the highest revision rate (10%). Revision was

performed for baseplate failure (2.5%), infection (1.3%),

humeral dissociation (0.7%), glenosphere dissociation

(0.6%), glenohumeral dislocation (0.4%) periprosthetic

fracture (0.4%), and aseptic humeral loosening (0.3%). The

results of our study are important because no other studies,

to our knowledge, have evaluated rerevision RSA in the

context of prosthetic instability.

The majority of patients in our study had substantial

improvement in pain, ROM, and shoulder outcome scores.

These results represent an improvement from non-RSA

treatment options for instability. Sanchez-Sotelo et al. [13]

reported that 23 of 33 (70%) patients had unsatisfactory

results, using the Neer rating system, after soft tissue ten-

sioning and component reorientation to treat

unstable shoulder arthroplasties. Abdel et al. [1] found,

using the Neer rating system, only 10 of 33 (30%) had

unsatisfactory results, whereas 10 of 33 (30%) and 13 of 33
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(40%) reported satisfactory or excellent results, respec-

tively, when converting unstable anatomic shoulder

arthroplasties to RSAs. Walker et al. [18] evaluated revi-

sion to RSA for failed TSA with the most-common reason

being glenohumeral instability. They found that the ASES

score improved from 38.5 preoperatively to 67.5 postop-

eratively and the median SST score improved from 1 to 5.

Abduction improved from 45� to 100� and external rotation

improved from 12.5� to 49.5�. Revision to RSA provides

more predictable clinical improvements for unstable pros-

theses compared with anatomic surgical techniques.

At 5 years, four of five patients will be free of a

recurrent dislocation, whereas approximately one of 10 will

undergo a procedure for a recurrent dislocation during that

time. Patients with an elevated BMI or an unstable hemi-

arthroplasty before revision RSA are at increased risk for

postoperative prosthetic dislocation. RSA is a reasonable

option for treatment of prosthetic instability. To minimize

recurrent instability, consideration should be given for use

of larger glenospheres, increasing the lateral offset,

avoiding bony impingement, and possibly using semicon-

strained liners.
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