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Original Article

Difference in clinical outcome between total 
shoulder arthroplasty and reverse shoulder 
arthroplasty used in hemiarthroplasty 
revision surgery
Bas Pieter Hartel, Tjarco D. Alta, Miguel E. Sewnath1, Willem J. Willems

ABSTRACT
Introduction: The increase of shoulder replacements will lead to a higher revision rate of shoulder 
arthroplasties. The aim of this study is to evaluate the clinical results of revision surgery performed 
in our hospital, distinguish the differences in clinical outcome according to revision indication and 
differences between total shoulder arthroplasty (TSA) and reverse shoulder arthroplasty (RSA) 
in hemiarthroplasty (HA) revision surgery.
Materials and Methods: All patients with an indication for revision of HA were retrospectively 
included. Clinical evaluation consisted of pre- and post-operative constant scores, disability of 
arm-shoulder-hand-score (DASH), Dutch translation of the simple shoulder test ((D)SST), Oxford 
shoulder score test (OSS), short form (SF-36) and the complication rate.
Results: From July 1994 to July 2008, 39 patients (40 shoulders) underwent revision arthroplasty. 
Of 19 patients (19 shoulders) we obtained a complete follow-up. The mean age at revision surgery 
69 ± 10 years (range: 46-83) and the mean follow-up 41 ± 31 months (range: 10-113). In 7 cases 
TSA was used for revision when the cuff was intact, 12 times RSA was performed. The indications 
for the revision were glenoid erosion (n = 4), humeral component malposition (n = 2), cuff-pathology 
(n = 12) and infection (n = 1). Postoperative constant score 51.7 ± 11.4 for TSA and 31.1 ± 18.7 
for RSA (P = 0.008). The DASH was 48.3 ± 25.1 and 68.7 ± 17.5, respectively (P = 0.09). DSST 
showed 6 ± 4 and 4 ± 4 (P = 0.414). OSS 41.3 ± 10.1 and 28.1 ± 10.3 (P = 0.017). SF-36 43.3 ± 
22.1 and 24.5 ± 12.8 (P = 0.072). Four shoulders (21%) presented four complications.
Conclusions: In this study, revision surgery showed poor to reasonable postoperative results 
and better clinical outcome for TSA. When a revision after HA was needed, and the soft-tissue 
component of the shoulder was intact, a TSA proved to be a preferable solution.
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INTRODUCTION

At present, hemiarthroplasty (HA) is a widely accepted 
treatment for different pathologies of the shoulder. It 
significantly improves function and reduces pain.[1,2] Survival 
rates for HA are 82% at 10 years and 75% at 20 years 

respectively.[3] Within the last decade, there has been an 
increase in the number of shoulder arthroplasties that might 
lead to an increase in revision procedures. The indications 
for revision include osseous deficiencies, component wear or 
a malposition, infection and soft-tissue deficiencies.[4-7] The 
outcome of revision may be predicted by the indication.[8,9] 
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Dines et al. and Sajadi et al. showed that revision for glenoid 
erosion or component loosening yields better outcomes 
compared to revision for infection, the pain of undetermined 
origin or instability/soft-tissue problems. Soft-tissue problems 
are mainly related to a deficient or absent rotator cuff. Overall, 
revision shoulder arthroplasty is not as successful as the primary 
surgery.

The reversed-geometry design, the basis for the reverse shoulder 
arthroplasty (RSA), is increasingly used for revision surgery 
instead of the more common total shoulder arthroplasty 
(TSA).[10,11] The possible increase in revision surgery and the 
choice between two different arthroplasties motivated us to 
evaluate our revision arthroplasties, and compare the outcomes 
of different indications and prostheses used.

MATERIALS AND METHODS

Between July 1994 and July, 2008 40 revision arthroplasties 
were performed on 39 patients (30 female and 9 male). Of 
this group, two patients died, and 18 patients were lost to 
follow-up. Of 19 remaining patients (18 female and one male), 
all the pre- and post-operative information were present and 
were included in this study. Thirteen patients were operated 
on the right side, six on the left side. In all cases, a deltopectoral 
approach was used. All 19 patients had a HA before revision 
surgery. The indication for the primary shoulder surgery was 
osteoarthritis in three, fracture in nine, rheumatoid arthritis in 
four, secondary osteoarthritis after instability or trauma in one, 
infection or failure after osteosynthesis in one and avascular 
humeral head necrosis in one shoulder. The mean age at revision 
surgery was 69 ± 10 years (range: 46-83). The mean interval 
between the primary and revision surgery was 25 ± 15 months 
(range: 2-59). The mean follow-up after revision surgery was 
41 ± 31 months (range: 10-113).

The patients were divided into two groups based on indication 
for revision surgery, consistent with the dichotomized 
classification by Sajadi et al. and Dines et al.[8,9] Group 1 
(6 patients) consisted of shoulders with the failure of the 
prosthesis or glenoid erosion (glenoid erosion in four and 
humeral component malposition in two). Group 2 (13 patients) 
consisted of shoulders with soft-tissue failure (cuff-pathology/
instability in 12 and infection in one). During the revision 
procedure, 12 HAs were replaced by a revision RSA and seven 
by a TSA.

Pre- and post-operatively, the Constant score and relative 
Constant score were retrieved.[12,13] Postoperatively the 
disabilities of the arm, shoulder and hand (DASH), the 
Dutch translation of the simple shoulder test ((D)SST), the 
Oxford shoulder score (OSS) and the short form (SF-36) 
were obtained.[14-16] The SF-36 was divided into two aggregate 
summary measures: The physical component summary and 
the mental component summary. This study only used the 
physical component.

To meet the objective of this study, we compared pre- and post-
operative Constant scores of all shoulders, and we compared 
the two groups previously mentioned.

Furthermore, we compared the postoperative results of the 
TSA and RSA used in revision surgery. Finally, complications 
were noted, and the complication rate was calculated.

Statistical analysis
A statistical analysis was performed using SPSS 17.0 (SPSS 
Inc. Released 2008. SPSS Statistics for Windows, Version 17.0. 
Chicago, Illinois, USA: SPSS inc.). A paired t-test was used to 
analyze the difference between the pre- and post-operative 
constant scores. The independent t-test was used to evaluate 
the differences between the two indication groups and the RSA 
and TSA groups. The significance level was set at P > 0.05.

RESULTS

The purpose of this case series was to evaluate the clinical 
outcome after revision surgery of HA and the difference 
between TSA and RSA revision surgery. There was an overall 
significant increase in shoulder function measured with the 
absolute constant score (mean improvement 18.9 points, 
P < 0.001) and the relative constant score (mean improvement 
26.9%, P < 0.001) [Table 1].

Group 1 versus Group 2
Both the constant score and the relative constant score 
improved significantly in both groups after revision surgery. 
Group 1 reached a significantly higher postoperative constant 
score (49.0 ± 9.7) compared to group 2 (33.9 ± 20.6). The same 
difference was seen in the relative constant score, where the 
results are 70.8% ± 13.6 and 47.7% ± 27.3 respectively. The 
other outcomes showed no statistical significant differences 
between the two groups [Table 1].

Total shoulder arthroplasty versus reverse 
shoulder arthroplasty
Preoperatively, there was no significant difference in absolute, 
and relative constant score between the TSA and RSA treated 
shoulders [Table 2].

Postoperatively patients who received a RSA reached a constant 
score of 31.1 ± 18.7 and a relative constant score of 44.6% ± 
25.5. This is significantly less than both scores in patients who 
received a TSA, 51.7 ± 11.4 and 72.7% ± 14.6 respectively. 
Moreover, the TSA group achieved a significantly higher OSS 
score (41.1 ± 9.3 vs. 28.0 ± 9.9) compared with the RSA group 
[Table 2].

Complications
After revision, 4 out of 19 shoulders (21%) presented 
with a complication. Two dislocations were seen and two 
fractures (one postoperative acromion stress fracture and one 
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postoperative humerus fracture). In one dislocation, a liner 
replacement was needed. The second dislocation could be 
reduced without surgery. The acromion stress fracture was 
treated surgically. The humerus fracture was treated with a 
plate and healed uneventfully. Noteworthy is that three out of 
the four shoulders with complications received a RSA.

DISCUSSION

At present, HA is a successful surgery with significant 
improvement in function and pain reduction in most 
patients.[1,2] Within the last decade, there has been an increase 
in the number of shoulder arthroplasties, inevitably leading to a 
larger number of complications and more revision procedures. 
Revision surgery performed because of glenoid erosion or 
component loosening predicts better outcomes than revisions 
in soft-tissue problems.[9] The introduction of the reversed-
geometry design by Grammont et al. has led to an increased 
use of this prosthetic design in revision shoulder arthroplasty 
for both soft-tissues and osseous problems.[10,11]

Along with glenoid erosion in HA, instability is the reason 
for the majority of the TSA revisions.[17-19] In the literature, 
instability was reported by Sajadi et al. (10/35 shoulders), 
Walker et al. (19/22 shoulders) and Wirth and Rockwood 
(16/38 shoulders) to be a major indication for revision.[9,17,20] 
Instability usually resulted from rotator cuff deficiencies 
of various parts of the rotator cuff or malposition of the 
components.[21] As reported by Dines et al. and Sajadi et al. 
we defined two groups of patients for different indications.[8,9] 

The first group included patients whose shoulder arthroplasties 
failed due to glenoid erosion or component loosening. The 
second group included patients with infection, instability or 
other soft-tissue dysfunction, and pain of undetermined origin. 
Sajadi et al. noted significantly better results in the first group 
at forward elevation (106.1° vs. 55.6°), external rotation (ER) 
(32.8° vs. 11.6°) and the UCLA scores (17.8 vs. 14.1 points).[9] 
Besides, Dines et al. published significant better results of the 
first group in the UCLA score (26.1 vs. 12.3 points), L’Insalata 
score (77.9 vs. 45.3) and satisfaction score (3.45 vs. 1.99).[8] 
Constant score in our study confirmed these results and was 
significantly better in the first group.

In the literature, we found results of RSA and TSA in revision 
surgery, but no clear comparison. Therefore, we were interested 
in the difference in outcome after revision between the RSA 
and TSA based on postoperative results. In other studies, the 
results for TSA outnumbered largely the results for RSA.[7-9,20-25] 
For instance, Dines et al. reported a total of 39 good to excellent 
results on the 78 shoulders receiving a revision TSA.[8] The 
results of 18 revision TSA recorded by Sperling and Cofield 
showed a decreased pain score (from 4.3 to 2.2 points), an 
increased in active abduction (from 94° to 124°) and an 
increased ER (from 32° to 58°).[7] Neer and Kirby reported 
the results of 36 patients, 30 of whom reported satisfactory 
pain relief and function for activities of daily living.[26] On the 
other hand, Walker et al. noted an improvement from one 
to five points in the simple shoulder test (SST) score and an 
improvement from 38.5 to 67.5 points in the ASES score in 
a RSA revision group.[20] Additionally, Levy et al. established 

Table 2: Constant scores, relative constant scores, DASH-scores, DSST, OSS and SF-36 for TSA and RSA
Scores TSA RSA 95% CI TSA versus RSA P TSA versus RSA
Constant preoperative 24.7±6.6 17±10 −0.3; 15.8 0.059
Constant postoperative 51.7±11.4* 31.1±18.7* 6; 35.2 0.008
Relative constant preoperative 34.3±9.1 24.5±15 −1.8; 21.4 0.092
Relative constant postoperative 72.7±14.6* 44.6±25.5* 8.2; 48 0.008
DASH postoperative 48.3±25.1 68.7±17.5 −44.5; 3.8 0.090
DSST postoperative 6±4 4±4 −2.8; 6.3 0.414
OSS postoperative 41.3±10.1 28.1±10.3 2.8; 23.6 0.017
SF-36 (physical) postoperative 43.3±22.1 24.5±12.8 −2.1; 39.7 0.072
*Significant difference compared to preoperative results; SD = Standard deviation; TSA = Total shoulder arthroplasty; RSA = Reverse shoulder arthroplasty; DASH = Disabilities of the arm, 
shoulder and hand; DSST = Dutch simple shoulder test; OSS = Oxford shoulder score; CI = Confidence interval; SF = Short form

Table 1: Constant scores, relative Constant score, DASH-scores, DSST, OSS and SF-36 for group 1 and group 2
Scores Mean ± SD 95% CI 

1 versus 2
P 

1 versus 2Total Group 1 Group 2
Constant preoperative 19.8±9.5 24.5±7.1 17.6±10 −2.7; 16.5 0.152
Constant postoperative 38.7±19.0* 49.0±9.7* 33.9±20.6* 0.3; 29.8 0.045
Relative constant preoperative 28.1±13.8 34.8±9.9 25±14.4 −3.9; 34 0.110
Relative constant postoperative 55±26* 70.8±13.6* 47.7±27.3* 3.3; 43 0.025
DASH postoperative 61.2±22.4 53.1±28.3 64.9±19.1 −35.1; 11.3 0.294
DSST postoperative 5±5 6±4 4±4 −3.3; 6 0.545
OSS postoperative 32.9±11.9 38.5±12.1 30.4±11.4 −3.9; 20.2 0.173
SF-36 (physical) postoperative 31.4±18.7 30±12 32.1±21.5 −22.1; 17.9 0.830
*Significant difference compared to preoperative results; SD = Standard deviation; DASH = Disabilities of the arm, shoulder and hand; DSST = Dutch simple shoulder test; OSS = Oxford 
shoulder score; CI = Confidence intervals; SF = Short form
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results out of 29 patients who received a RSA.[22] The ASES 
score improved significantly from 22.3 to 52.1 and the SST score 
improved from 0.9 to 2.6. In the two small series of De Wilde 
et al. and Delloye et al. (both five shoulders), an improvement 
in constant score was seen, from 19.4 to 59.9 points and from 
32 to 60 points respectively.[27,28] Finally, Melis et al. conducted 
a study of 37 patients who underwent a conversion of TSA to 
RSA and noted an improvement in constant score from 24.3 
to 55.2 points at follow-up.[29] In other words, these data are 
better compared to our results with a constant score of 31.1 
points at latest follow-up in the RSA. Although no significant 
difference was observed, the D(SST) score after revision RSA 
was lower (four) compared to the score after revision TSA 
(six). Our remaining results (constant score, DASH, OSS and 
SF-36) indicate that revision TSA has significantly better results 
than revision RSA in our study.

Finally, we noted a complication rate of 21% but none of 
the cases were reoperated. Sperling and Cofield noted a 
complication rate of 17.6% (3 out of 17),[7] and 12 of the 
48 patients (25%) in the series of Antuna et al. required 
a re-revision.[5] These were studies concerning TSA’s. The 
complication rate seems higher in RSA.[8,9,20,22,30] Indeed, Boileau 
et al. described a high reoperation rate (22%) in his study of 
the Grammont et al. reverse prosthesis.[11,30] Also, Levy et al. 
noted eight complications out of 29 shoulders.[22] In his series, 
three patients had dislocations, two had prosthesis failure, 
and the last two suffered from an infection and a fracture. In 
addition, Walker et al. reported an overall complication rate 
of 22.7% (5 out of 22).[20] Furthermore, De Wilde et al. noted 
a re-revision rate of 20% and Delloye et al. a rate of 60%.[27,28] 
Finally, Melis et al. described an overall 30% complication rate 
(including glenoid loosening, instability and infection) and a 
22% re-revision rate.[29]

CONCLUSIONS

This study suggested that TSA was a reliable and effective 
option in the revision of HA. When the rotator cuff is intact, 
an anatomical prosthesis could be considered. In addition, this 
study suggested that revision for soft-tissue problems provided 
with inferior results than bone related problems.
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