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Previous surgery for instability is a risk factor for a 
worse patient-reported outcome after anatomical shoul-
der arthroplasty for osteoarthritis: a Danish nationwide 
cohort study of 3,743 arthroplasties
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Background and purpose — Although most patients 
have good outcomes after shoulder arthroplasty for osteo-
arthritis, certain risk factors may lead to disappointing out-
comes. We assessed risk factors for a worse outcome after 
anatomical shoulder arthroplasty for osteoarthritis. Our 
hypothesis was that previous surgery for instability would 
be a risk factor for a worse outcome independent of age, sex, 
and arthroplasty type.

Patients and methods — We included arthroplas-
ties reported to the Danish Shoulder Arthroplasty Registry 
between 2006 and 2018 (n = 3,743). The Western Ontario 
Osteoarthritis of the Shoulder (WOOS) index at 1 year was 
used as outcome. The total score was converted to a percent-
age of a maximum score. The general linear model was used 
to analyze differences in WOOS. Age, sex, arthroplasty type, 
and previous surgery were included in the multivariate model. 
Estimates were given with 95% confidence intervals (CI).

Results — The mean WOOS score was 78 for patients 
with no previous surgery and 55 for patients with surgery for 
instability. The mean difference was –16 (CI –10 to –22) in 
the multivariate model. Hemiarthroplasty had a worse out-
come compared with total shoulder arthroplasty and young 
patients had a worse outcome compared with older patients. 
The mean differences in the multivariate model were –12 (CI 
–10 to –14) and –11 (CI –8 to –14) respectively.

Interpretation — Patients with previous surgery for 
instability had worse results independent of age, sex, and 
arthroplasty type and should be informed about their indi-
vidual risk of a worse outcome.

Hemiarthroplasty and total shoulder arthroplasty were previ-
ously regarded as equally effective in the treatment of gleno-
humeral osteoarthritis for patients with concentric wear of the 
glenoid (1,2). However, within the last decades, total shoul-
der arthroplasty has shown superior outcomes compared with 
hemiarthroplasty (3,4) and is now regarded as the gold stan-
dard in the treatment of severe osteoarthritis in patients with 
intact rotator cuff function (4). 

Although most patients have good outcomes after anatomi-
cal total shoulder arthroplasty, certain risk factors for a worse 
outcome have been identified. Young patients have inferior 
patient-reported outcomes and are less satisfied with their 
results compared with the elderly population (5-7). Gleno-
humeral osteoarthritis after shoulder dislocation is common 
(8-10), and previous publications have indicated that prior 
surgery for instability may lead to suboptimal functional out-
come or an increased risk of complications (11-13). Whether 
young age and previous surgery for instability are independent 
risk factors for a worse outcome or if the inferior outcome of 
patients with previous surgery for instability is related to a 
higher proportion of young patients is not known. 

We assessed risk factors for a worse patient-reported out-
come after anatomical shoulder arthroplasty for osteoarthritis. 
Our hypothesis was that previous surgery for instability would 
be a risk factor for a worse patient-reported outcome indepen-
dent of age, sex, and arthroplasty type. 

Patients and methods
Data source
We obtained data from the Danish Shoulder Arthroplasty 
Registry (14), which is a nationwide registry financed by the 
Danish government. It is independent of the industry and of 
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any other commercial interests. The registry was established 
in 2004. Since 2006, reporting to the registry has been manda-
tory for all Danish hospitals performing shoulder arthroplasty. 
The surgeon reports data related to the patient and the opera-
tion using an electronic platform system. Surgeons are encour-
aged to reply to all questions and the proportion of missing 
data is less than 1% for previous surgery, age, sex, indication 
for arthroplasty, and arthroplasty type. In 2004 and 2005, the 
completeness of reporting to the registry was low and is there-
fore now regarded as a trial period. Since 2006, the complete-
ness has been 95% (15).

Population
We included all primary shoulder arthroplasties for primary 
or secondary osteoarthritis that were reported to the Danish 
Shoulder Arthroplasty Registry between 2006 and 2018. We 
excluded patients with a proximal humeral fracture, avascu-
lar necrosis, rheumatoid arthritis, or rotator cuff arthropathy, 
patients who were treated with a reverse shoulder arthro-
plasty, patients where the arthroplasty type was not reported 
or reported as “other arthroplasty type,” and patients who did 
not have a Danish civil registration number. 3,743 arthroplas-
ties were included (Figure). 

There were 1,509 men and 2,234 women. 516 patients were 
aged 55 years or younger and 3,227 patients were older than 
55 years. 3,456 arthroplasties were recorded as primary osteo-
arthritis and 287 as secondary osteoarthritis. Previous non-
arthroplasty surgery was reported for 568 patients of whom 
116 had previous surgery for instability and 430 had subacro-
mial decompression with or without acromioclavicular joint 
resection or synovectomy. For 22 patients the type of previous 

surgery was missing. These patients were excluded from the 
linear regression model.

Patient-reported outcome
The Western Ontario Osteoarthritis of the Shoulder (WOOS) 
index was used as outcome. The questionnaire was sent to 
all patients 12 months (10–14) after surgery by the DSR. 
For economic and logistical reasons there was no preopera-
tive assessment, and the questionnaire was sent to the patients 
only once without reminders. The WOOS Index is a disease 
specific questionnaire that measures the quality of life of 
patients with glenohumeral osteoarthritis (16). A VAS score 
that ranges from 0 to 100 is used for each question. There are 
19 questions, giving a total score ranging from 0 to 1,900, 
with 1,900 being the worst. For simplicity of presentation, it is 
recommended to convert the raw scores to a percentage of the 
maximum score, with 100 being the best (16). The question-
naire has been translated into a Danish version according to 
international guidelines (17). 

Information concerning the clinically relevant difference 
of WOOS is limited. The patient-acceptable symptom state 
(PASS) is not known. In a small population of patients treated 
with anatomical total shoulder arthroplasty for osteoarthritis, 
the minimal clinically important difference (MCID) varied 
from 10% to 14% of a maximum score depending on the 
methodological approach (18). We used the MCID of 12% of 
a maximum score from the anchor-based method to define the 
clinically relevant difference.  

In the case of revision or death within 1 year of the opera-
tion, the WOOS questionnaire was not sent to the patient. In 
the case of revision later than 1 year after the operation, the 
WOOS score was recorded as usual and included in the anal-
ysis. 57 (2%) patients died and 60 patients (2%) underwent 
revision surgery within the first year. Of the remaining 3,626 
patients, 2,497 (69%) returned a complete questionnaire, 196 
(5%) returned an incomplete questionnaire, and 933 (26%) 
did not respond. Only patients with a complete questionnaire 
were included in the general linear model.

Statistics 
The results did not follow the assumption of normal distribu-
tion in all subgroups, but this has few practical consequences 
in large datasets without outliers (19). Thus, the results of sub-
groups were reported using mean value and standard devia-
tion (SD). A general linear model was used to identify patients 
with a worse outcome. Age group (55 years or younger or 
older than 55 years), sex, arthroplasty type (hemiarthroplasty 
and total shoulder arthroplasty), and previous non-arthro-
plasty surgery of the same shoulder (no previous surgery, pre-
vious surgery for instability, previous surgery with subacro-
mial decompression with or without acromioclavicular joint 
resection or synovectomy) were included in the multivariate 
model. Estimates were given with 95% confidence intervals 
(CI). Men, total shoulder arthroplasty, age above 55 years, and 

Shoulder arthroplasties reported to 
the Danish Shoulder Arthroplasty Registry 

between 2006 and 2018
n = 12,213

Excluded (n = 7,940):
– proximal humeral fracture, 4,164
– cu� tear arthropathy, 1,931
– rheumatoid arthritis, 1,139
– avascular necrosis, 319
– other indications, 340
– missing indication, 47

Shoulder arthroplasties for osteoarthritis
n = 4,273

Anatomical shoulder arthroplasties
n = 3,743

Excluded (n = 530):
– reverse shoulder arthroplasties, 503
– other arthroplasty types, 4
– missing arthroplasty type, 23

Hemiarthroplasties (n = 1,915):
– stemmed hemiarthroplasties, 638
– resurfacing hemiarthroplasties, 1,244
– stemless hemiarthroplasties, 33 

Total arthroplasties (n = 1,828):
– stemmed hemiarthroplasties, 1,583
– resurfacing hemiarthroplasties, 5
– stemless hemiarthroplasties, 240 

Study population.
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no previous surgery were used as references. 435 patients with 
bilateral procedures were included with both arthroplasties as 
independent cases. The analysis was performed using SPSS 
version 25.0 (IBM Corp, Armonk, NY, USA). 

Ethics, funding, data sharing, and potential conflicts 
of interest
Approval by the local ethics committee was not required for 
this registry study. The study was approved by the Danish 
Data Protection Agency (registration number: P-2020-316). 
No intervention was made, and all patients were treated 
according to clinical practice at the time of surgery. Informed 
consent was not required. Data may be made available to other 
researchers upon request to the Danish Shoulder Arthroplasty 
registry given that approval from the registry can be provided. 
No funding was received. There were no conflicts of interest 
to be declared related to this study.

Results

The mean WOOS score was 78 (SD 23) for patients with no 
previous surgery, 55 (SD 28) for patients with previous sur-
gery for instability, and 66 (SD 28) for patients with previous 
subacromial decompression with or without acromioclavicu-
lar joint resection or synovectomy. The mean WOOS score 
was 83 (SD 23) for total shoulder arthroplasty and 70 (SD 26) 
for hemiarthroplasty. For patients with previous surgery for 
instability the mean WOOS was 54 (SD 24) for hemiarthro-
plasty and 57 (SD 35) for total shoulder arthroplasty (Table 1). 
Patients with previous surgery for instability were more often 
55 years or younger, more often men, and were more often 

treated with a hemiarthroplasty compared with patients with 
no previous surgery (Table 2). The results of the multivariate 
regression model showed that patients with previous surgery 
for instability had a worse outcome compared with patients 
without previous surgery which can be regarded as clinically 
relevant. Patients with previous subacromial decompression 
with or without acromioclavicular joint resection or synovec-
tomy also had a statistically significant worse outcome com-
pared with patients without previous surgery, but the differ-
ence was not regarded as clinically relevant. Hemiarthroplasty 
had a significantly worse outcome compared with total shoul-
der arthroplasty, and young patients had a significantly worse 
outcome compared with older patients. The differences were 
similar to the clinically relevant difference of 12 (Table 3). 

Discussion

We found worse outcomes for patients with previous surgery 
for instability independent of age, sex, and arthroplasty type. 
The reason cannot be deduced from our study and there is no 
adequate explanation in the literature. Several factors could, 
in theory, have an adverse effect on the outcome for these 
patients. A long history of instability and previous surgery 
may lead to eccentric glenoid wear and subsequently a tech-
nically demanding operation with risk of persisting instabil-
ity, subluxation of the humeral component, or loosening of 
the glenoid component. Changes in anatomy with a retracted 
and stiff anterior capsule may lead to poor range of motion if 
not adequately released during the arthroplasty procedure. A 
retracted and stiff anterior capsule may also force the humeral 
component posteriorly with risk of instability or subluxation, 

Table 1. WOOS mean score (SD) for hemiarthro-
plasty (HA), total shoulder arthroplasty (TSA), 
and for the entire population

Subgroups	 HA	 TSA	 All

Age			 
 > 55	 59 (26)	 84 (21)	 78 (24)
 ≤ 55	 72 (25)	 69 (27)	 62 (27)
Sex			 
 Women	 68 (26)	 83 (21)	 76 (25)
 Men	 72 (25)	 82 (22)	 77 (24)
Previous surgery		
 None	 72 (25)	 84 (20)	 78 (23)
 For instability	 54 (24)	 57 (35)	 55 (28)
 Others	 61 (27)	 72 (27)	 66 (28)
All 	 70 (26)	 83 (22)	 76 (25)

The WOOS score is presented as a percentage 
of a maximum score, with 100 being the best. 
“Others” include subacromial decompression 
with or without acromioclavicular joint resection 
or synovectomy. 

Table 2. Demographic data with number (%) for 
all included arthroplasties divided into patients 
with previous surgery for instability (instability), 
other types of previous surgery (others), and no 
previous surgery (none)

Subgroups	 Instability	 Others a	 None

Age			 
 ≤ 55	 70 (60)	 134 (31)	 307 (10)
 > 55	 46 (40)	 296 (69)	 2,868 (90)
Sex			 
   Women	 41 (35)	 232 (54)	 1,951 (61)
 Men	 75 (65)	 198 (46)	 1,224 (39)
Arthroplasty type			 
 Hemi-	 82 (71)	 239 (56)	 1,582 (50)
 Total	 34 (29)	 191 (44)	 1,593 (50)

a Including subacromial decompression with 
or without acromioclavicular joint resection or 
synovectomy.

Table 3. Linear regression models 

with difference (Δ), 95% confi-
dence interval (CI), and with WOOS 
at 1 year as the dependent variable

Factor	 Δ (CI)

Age (ref. > 55)	
 ≤ 55 a	 –16 (–13 to –19)
 ≤ 55 b	 –11 (–8 to –14)
Sex (ref. > men)		
 Women a	 –1 (–3 to 1)
 Women b	 –4 (–2 to –6)
Arthroplasty type (ref. > total)	
 Hemi- a	 –13 (–11 to –15)
 Hemi- b	 –12 (–10 to –14)
Previous surgery for (ref. > none)
  Instability a	 –24 (–17 to –30)
 Instability b	 –16 (–10 to –22)
 Others a, c	 –12 (–9 to –15)
 Others b, c	 –9 (–7 to –12)

WOOS score, see Table 1. 
a 1 factor linear regression
b Multivariate model
c Others, see Table 1.
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wear or loosening of the glenoid component, or rotator cuff 
failure. Stiffness and scarring may make glenoid exposure 
technically demanding resulting in suboptimal positioning of 
the glenoid component. Although intact, the rotator cuff ten-
dons may be either loose, rigid, or both. In this case, an ana-
tomical shoulder arthroplasty can fail because of inadequate 
rotator cuff function. Finally, for these, often multi-operated 
patients, low-grade infections may lead to persistent pain 
if the infection is not recognized and addressed during the 
arthroplasty procedure. 

We also found a statistically significant worse outcome for 
patients with previous subacromial decompression with or 
without acromioclavicular joint resection or synovectomy 
compared with patients without previous surgery, but the dif-
ference in WOOS of -9 cannot be regarded as clinically rel-
evant. The relatively small difference confirms the results of 
a recent publication where 43 patients who had a shoulder 
arthroplasty with a history of previous arthroscopic debride-
ment and 86 patients without previous surgery were included 
in a matched-pair analysis. The authors concluded that previ-
ous arthroscopic debridement was not associated with an infe-
rior outcome for either total shoulder arthroplasty or hemiar-
throplasty with ream-and-run of the glenoid (20). 

Whether the worse outcome for patients with previous sur-
gery for instability is related to the surgical procedure, the 
instability pathology, or both cannot be deduced from our 
study. It has previously been reported that patients with sec-
ondary osteoarthritis have a worse outcome compared with 
patients with primary osteoarthritis (21). However, that study 
did not report separate results for patients with osteoarthritis 
secondary to instability. 

The type of osteoarthritis (i.e., primary or secondary) was 
reported during the entire study period, but the reason for 
secondary osteoarthritis (i.e., fracture, instability, and others) 
has been reported to the registry only since January 2016. In 
the future it would be interesting to compare the outcome for 
patients with previous surgery for instability, patients with 
osteoarthritis second to instability but without previous sur-
gery, and patients with primary osteoarthritis. 

Our data did not include information on the indication for or 
type of previous surgery for instability. Thus, we were unable 
to distinguish between anterior, posterior, or multidirectional 
instability as the indication, between open or arthroscopic 
labral repair, and between different types of bone block trans-
fer procedures such as Bristow, Latarjet, or Eden–Hybinette.

We found that hemiarthroplasty was associated with a statis-
tically significantly worse outcome than total shoulder arthro-
plasty, which also could be regarded as clinically relevant. 
This confirms the results of previous studies and supports the 
recommendation from national guidelines suggesting using a 
total shoulder arthroplasty in patients with osteoarthritis and 
intact rotator cuff function. However, for patients with previ-
ous surgery for instability we found similar poor outcomes of 
hemiarthroplasty and total shoulder arthroplasty. 

There is little information available to guide decision-mak-
ing regarding patients with severe osteoarthritis after previ-
ous surgery for instability. Existing information is based on 
either case series or small comparative studies. Sperling et al. 
reported disappointing outcomes of 10 hemiarthroplasties and 
21 total shoulder arthroplasties, a high rate of revisions, and 
no difference in satisfaction or functional result between the 
2 arthroplasty types (11). In a more recent paper, the authors 
included 5 hemiarthroplasties and 14 total shoulder arthro-
plasties for osteoarthritis in patients with a previous Bristow 
or Latarjet procedure. They found that 3 out of 5 patients with 
a hemiarthroplasty and 7 out of 14 patients with a total shoul-
der arthroplasty were unsatisfied with the result (12). Bigli-
ani et al. reported the outcome of 5 hemiarthroplasties and 12 
total shoulder arthroplasties in patients with previous surgery 
for instability and found that 4 of the 17 patients were unsat-
isfied (22). The results of shoulder arthroplasty for osteoar-
thritis in patients with previous surgery for instability have 
been summarized in a recent systematic review. In their meta-
analysis the authors found a Constant Murley score of 68 and 
a complication rate of 37% for all types of anatomical shoul-
der arthroplasty (13). The nature of this non-intervention and 
non-randomized study does not allow conclusions as to the 
optimal treatment of patients with previous surgery for insta-
bility. However, based on our data we emphasize that patients 
with previous surgery should be informed of the higher risk 
of a worse outcome after shoulder arthroplasty. Although the 
evidence is sparse, use of bone-block, an augmented glenoid 
component, or a reverse shoulder arthroplasty could be con-
sidered in the case of sever posterior glenoid wear. 

Young patients had worse outcomes independent of sex, 
arthroplasty type, and previous non-arthroplasty surgery. Thus, 
the relatively poor outcome of shoulder arthroplasty in young 
patients found in previous publications (5-7,23) cannot be 
explained by the use of a specific arthroplasty type or a higher 
proportion of patients with a poor outcome because of previ-
ous non-arthroplasty surgery. It has been suggested that young 
patients have high functional demands (24) and higher expecta-
tions of improved ability to interact with others and to partici-
pate in sports and exercise compared with older patients (25). If 
the demands and expectations are not met, some patients may 
be disappointed by the outcome. This may be reflected in their 
WOOS score. As for patients with previous surgery for instabil-
ity, we emphasize that young patients should also be informed 
about their individual risk of a disappointing outcome. We used 
an age limit of 55 years to define a young patient. This catego-
rization was applied due to an expected change in the patient’s 
activity level. We acknowledge that other surgeons and authors 
may have chosen differently and that the use of another age 
limit could lead to other conclusions. 

There are important methodological considerations for our 
study. The indication (e.g., threshold) for surgery and the choice 
for a specific arthroplasty type was not known. There was no 
preoperative assessment of WOOS. Thus, differences in the 
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preoperative impairment between patients with and without 
previous non-arthroplasty surgery and between arthroplasty 
types might have influenced the WOOS at 1 year. A previous 
publication from the Danish Shoulder Arthroplasty Registry 
analyzed the consequences of missing WOOS scores. By send-
ing one postal reminder the authors were able to increase the 
response rate from 65% to 80%. WOOS was similar between 
responders to the first and the reminder questionnaire. Further-
more, demographic data were similar between responders and 
non-responders. The authors concluded that non-responders 
did not appear to bias the overall results after shoulder replace-
ment (26). Nevertheless, it is important to consider that not 
all patients in our study returned a complete questionnaire, 
and any systematic differences between responders and non-
responders may have influenced the results.

Conclusion
Anatomical shoulder arthroplasty for osteoarthritis led to good 
patient-reported outcomes, especially in patients who were 
older than 55 years. Previous surgery for instability was asso-
ciated with worse patient-reported outcomes independent of 
age, sex, and arthroplasty type. Patient with previous surgery 
for instability should be informed about their individual risk of 
a worse outcome. Accurate patient selection, thorough preop-
erative planning, and attention to technical details are impor-
tant and may improve the outcome of shoulder arthroplasty in 
patients who have had previous surgery for instability. 
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