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Abstract
Rheumatoid arthritis (RA) and polymyalgia rheumatica (PMR) are chronic inflammatory conditions that can
lead to destruction and disability of the glenohumeral joint, requiring joint replacement. Disease processes
can lead to further joint erosion and eventual loosening of the glenoid component of an anatomical total
shoulder arthroplasty. The use of reverse shoulder arthroplasty (RSA) for RA is widely discussed; however,
there is a lack of evidence relating to the use of this procedure for PMR. We conducted this study to compare
outcomes of RSA in the treatment of RA and PMR.

We conducted a retrospective analysis of 30 RSA procedures, of which 18 were for RA and 12 were for PMR.
All patients had significant rotator cuff damage. All patients received the same implant and the same
rehabilitation protocol and were followed up at the same four intervals. At each follow-up, we assessed the
range of motion and Oxford shoulder score (OSS) and undertook a radiological assessment.

We found a significant increase in the reported OSS and range of motion in both groups. We noted
improvements in forward flexion, abduction and external rotation in both groups. We identified a significant
increase in the OSS and post-operative range of motion after RSA in patients with RA when compared to
PMR.

In conclusion, RSA remains a viable option for patients with inflammatory arthritis. However, patients with
PMR show less pronounced improvement compared to those with RA.

Categories: Orthopedics
Keywords: glenohumeral joint, patient-reported outcome measures, polymyalgia rheumatica, reverse shoulder
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Introduction
Rheumatoid arthritis (RA) and polymyalgia rheumatica (PMR) are chronic inflammatory disorders involving
synovial tissue that can lead to joint destruction and disability [1]. The glenohumeral joint is commonly
affected in RA with a variable incidence ranging from 48% to 90% [2-5]. PMR is characterized by diffuse pain
and stiffness around the shoulder and hip girdles, with synovitis being a common feature in shoulder
disease [6-8]. Glenohumeral joint replacement using an unconstrained implant has generally been
considered the gold-standard treatment modality to manage severe joint destruction in inflammatory
arthritis [9]. Such arthroplasty procedures have been reported to provide good pain relief; however,
improvement in shoulder movement and function has been less satisfactory [10,11]. The disease process in
RA can lead to glenoid erosion and rotator cuff deficiency. Additionally, secondary rotator cuff failure can
lead to proximal humeral migration and loosening of the glenoid component in anatomical total shoulder
arthroplasty [12,13]. The results of anatomical shoulder arthroplasty have not been very promising in
patients with inflammatory arthritis [11,14].

Reverse shoulder arthroplasty (RSA) was first described by Grammont in 1987 [15]. RSA can provide good
functional and clinical outcomes in patients with rotator cuff arthropathy and patients with other complex
shoulder disorders [16-20]. Patients with RA are immunodeficient and osteoporotic, thus increasing the risk
of post-operative glenoid base plate loosening and infection [21]. In patients with PMR, the inflammation
and subsequent need of corticosteroids for symptom control cause bone resorption [22]. This explains why
patients with PMR may also have a high risk of glenoid component loosening and infection. Some studies
have cautioned against the use of RSA in RA patients because of poor functional outcomes and high rates of
complications and revision [17,23]. In contrast, some studies reported good functional outcomes when RSA
was used to treat glenohumeral arthritis in patients with RA [9,24-26]. Based on our literature review, we
could not find a study reporting functional and clinical outcomes following RSA in patients with PMR.
Hence, we conducted this retrospective study to report clinical outcomes (range of motion, patient reported
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outcome measures) in patients treated with RSA for glenohumeral arthritis secondary to RA and PMR.

Materials And Methods
In our study, we included a total of 30 primary RSA procedures that were performed from March 2011 to
October 2020. Patients were included if they were adults, known to have RA or PMR, underwent RSA, and
had a minimum of two years of follow-up. The included patients underwent a standardised pre- and post-
operative clinical evaluation and were subjected to a standardised rehabilitation protocol. Of these, 18
patients had RA, and 12 patients had PMR. All these patients had significant rotator cuff damage and/or
rotator cuff compromise. The cementless Biomet (Zimmer Biomet, Warsaw, USA) comprehensive reverse
shoulder prosthesis was used for all patients using a standard deltopectoral approach. If the subscapularis
was intact, it was divided through the tendinous portion, approximately 1 cm medial to insertion. Repair of
subscapularis tenotomy where possible was performed using non-absorbable sutures.

The post-operative rehabilitation protocol was the same for all the patients. This consisted of a simple sling
for one month with immediate passive range of movements permitted up to 90 degrees of flexion and 30
degrees of external rotation.

We collected data on the clinical evaluation pre-operatively and data from follow-up at three months, six
months, one year and two years. We analysed the range of active shoulder motion, Oxford shoulder score
(OSS), and occurrence of any complications recorded at each interval. Furthermore, we assessed the
radiographs completed at follow-up. This consisted of an anteroposterior (AP) view tangential to the base
plate and lateral views looking for scapular notching, fracture, dislocation, and prosthesis
loosening. Loosening of the implant was considered when either the baseplate or the stem of the humerus
becomes displaced. The scapular notch was defined as the development of defects on the inferior part of the
glenoid bone [27].

The pre-operative and post-operative OSS and shoulder range of motion were compared using the Wilcoxon
signed-rank in the total group, while Mann-Whitney U tests were used for comparing between the PMR and
RA groups. The P-value was set at <0.05.

Results
Thirty patients underwent RSA for glenohumeral arthritis with significant rotator cuff tear or
compromise and severe arthritic changes. Among these, 18 patients were known to have RA, while 12
patients had PMR. The mean age of the patients was 71.8 years (51-88). The mean OSS improved from
8.7 pre-op to 31.8 at two years of follow-up. Forward flexion improved from 48.7° to 103.6°, abduction from
49.2° +/- 19 to 104° and external rotation from 14° to 33.5° (Table 1).

Total number of patients = 30 Pre-op Two years post-op P-value

Oxford shoulder score 8.7+/-4.4 31.8+/-7.8 <0.0001

Forward flexion (°) 48.7+/-18.9 103.6+/-18.5 <0.0001

Abduction (°) 49.2+/19.2 104+/-18.7 <0.0001

External rotation (°) 14+/-11.4 33.5+/-14.8 <0.0001

TABLE 1: Functional and clinical outcomes in the total group

In patients with diagnosed RA, the OSS improved from 9.3 to 35.5 at a final follow-up of two years. Forward
flexion improved from 56.7° to 115.8°, abduction from 57.5° to 115.8° and external rotation from 15.3° +/-
13.3 to 40.3° +/- 11.4. In patients with PMR, the OSS improved from 8.5 to 26.6 at two years follow-up.
Forward flexion improved from 44.2° to 88.3°, abduction from 44.6° to 89.2°, and external rotation from
14.2° to 23.3° (Tables 2, 3 and Figures 1, 2).
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Criteria Rheumatoid arthritis Polymyalgia rheumatica

Number of patients 18 12

Average age (years) 69.8+/-9.7 78+/-3.9

Pre-op average OSS  9.3+/-4.5 8.5+/-4.1

Post-op average OSS  (two years) 35.5+/-6.8 26.6+/-6.5

TABLE 2: Patient demographics and OSS
OSS: Oxford Shoulder Score

 Rheumatoid arthritis Polymyalgia rheumatica

Average pre-op ROM (°)

Flexion 56.7+/-19.8 44.2+/-16.6

Abduction 57.5+/-20.2 44.6+/-16.5

External rotation 17.5+/-13 14.2+/-8.6

Average post-op ROM (°) - two years    

Flexion 115.8+/-15 88.3+/-11.4

Abduction 115.8+/-16 89.2+/-11.1

External rotation 42.5+/-11.1 23.3+/-13.7

TABLE 3: Range of motion assessment
ROM: Range of Motion
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FIGURE 1: Box and whisker plots showing pre-operative range of
motion assessments, comparing polymyalgia rheumatica and
rheumatoid arthritis
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FIGURE 2: Box and whisker plots showing post-operative range of
motion assessments, comparing polymyalgia rheumatica and
rheumatoid arthritis

The improvement of the OSS and range of motion were more pronounced in the patients with RA compared
to patients with PMR at two years of follow-up (Figure 3, Table 4).

FIGURE 3: Line graph plotting oxford shoulder scores at each follow-up,
comparing polymyalgia rheumatica and rheumatoid arthritis
OSS: Oxford Shoulder Score; RA: Rheumatoid Arthritis; PMR: Polymyalgia Rheumatica
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Postoperative statistical comparison P-value

Post-operative Oxford shoulder score 0.008

Post-operative forward flexion 0.014

Post-operative abduction 0.044

Post-operative external rotation 0.002

TABLE 4: Post-operative comparison of statistical analysis of the polymyalgia rheumatica group
and rheumatoid arthritis group

During the follow-up period, none of our patients developed post-operative infection, fracture, or
dislocation or required revision surgery. At the final radiological assessment at two years, there was no
evidence of scapular notching or loosening in any patient.

Discussion
This study aimed to evaluate the outcomes of RSA in patients with inflammatory arthritis, specifically
comparing RA and PMR. To the best of our knowledge, while several studies have examined RSA outcomes
in patients with RA [10-14], none have focused on PMR, making this investigation particularly relevant.

Our findings revealed that patients with RA demonstrated greater improvement in clinical scores and
functional outcomes compared to those with PMR. The PMR group exhibited less significant post-operative
improvements, suggesting a differential response to RSA between these two inflammatory conditions. One
potential contributing factor is the age disparity between the groups, with the PMR cohort being, on
average, 10 years older than the RA cohort. This aligns with existing literature indicating that RA patients
often require shoulder arthroplasty at a younger age [13] due to the nature of joint destruction, which may
also explain their relatively superior post-operative outcomes compared to the PMR patients.

Interestingly, despite previous concerns that RSA in inflammatory arthritis might be associated with higher
complication rates due to poor bone quality and soft tissue integrity [17,23], our study did not observe such
trends. We did not report any cases of post-operative complications, with no incidences of scapular notching
or loosening at two years of follow-up. This contrasts with earlier studies, which suggested a higher
complication burden in this population [17,23], highlighting the potential improvements in surgical
techniques and implant designs in addition to biological treatment for RA.

However, several limitations of this study must be acknowledged. This is a retrospective, single-center study
with a limited sample size, which may affect the generalisability of the results. Despite these constraints, the
study provides novel insights, particularly into the outcomes of RSA in patients with PMR, an area
previously unexplored in the literature.

Conclusions
In conclusion, this study highlights that while RSA yields positive outcomes for patients with inflammatory
arthritis, the degree of improvement appears to differ between RA and PMR patients. The relatively older
age of the PMR cohort may partly explain their less pronounced functional gains. Future prospective, multi-
center studies with larger sample sizes are warranted to further elucidate these findings and optimise
surgical strategies for this unique patient population.

Additional Information
Author Contributions
All authors have reviewed the final version to be published and agreed to be accountable for all aspects of the
work.

Acquisition, analysis, or interpretation of data:  Joshua Abishek, Hussain Selmi, Mohammed Tayyem, Ali
Ridha, Daoud Makki, Matt Ravenscroft

Drafting of the manuscript:  Joshua Abishek, Hussain Selmi, Mohammed Tayyem, Daoud Makki

Critical review of the manuscript for important intellectual content:  Joshua Abishek, Hussain Selmi,
Mohammed Tayyem, Ali Ridha, Daoud Makki, Matt Ravenscroft

 

2025 Selmi et al. Cureus 17(3): e80191. DOI 10.7759/cureus.80191 6 of 8

javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)


Concept and design:  Hussain Selmi, Mohammed Tayyem

Supervision:  Daoud Makki

Disclosures
Human subjects: Consent for treatment and open access publication was obtained or waived by all
participants in this study. Animal subjects: All authors have confirmed that this study did not involve
animal subjects or tissue. Conflicts of interest: In compliance with the ICMJE uniform disclosure form, all
authors declare the following: Payment/services info: All authors have declared that no financial support
was received from any organization for the submitted work. Financial relationships: All authors have
declared that they have no financial relationships at present or within the previous three years with any
organizations that might have an interest in the submitted work. Other relationships: All authors have
declared that there are no other relationships or activities that could appear to have influenced the
submitted work.

Acknowledgements
The authors collaborated from two centres. Data was used from both hospitals, retaining the same
methodology.

References
1. Wu J, Yang F, Ma X, Lin J, Chen W: Elderly-onset rheumatoid arthritis vs. polymyalgia rheumatica:

differences in pathogenesis. Front Med (Lausanne). 2022, 9:1083879. 10.3389/fmed.2022.1083879
2. Cuomo F, Greller MJ, Zuckerman JD: The rheumatoid shoulder. Rheum Dis Clin North Am. 1998, 24:67-82.

10.1016/s0889-857x(05)70378-1
3. Deshmukh AV, Koris M, Zurakowski D, Thornhill TS: Total shoulder arthroplasty: long-term survivorship,

functional outcome, and quality of life. J Shoulder Elbow Surg. 2005, 14:471-9. 10.1016/j.jse.2005.02.009
4. Larsen A: A radiological method for grading the severity of rheumatoid arthritis . Scand J Rheumatol. 1975,

4:225-33. 10.3109/03009747509165261
5. Lehtinen JT, Kaarela K, Belt EA, Kautiainen HJ, Kauppi MJ, Lehto MU: Incidence of glenohumeral joint

involvement in seropositive rheumatoid arthritis. A 15 year endpoint study. J Rheumatol. 2000, 27:347-50.
6. Cimmino MA: Genetic and environmental factors in polymyalgia rheumatica . Ann Rheum Dis. 1997, 56:576-

7. 10.1136/ard.56.10.576
7. Meliconi R, Pulsatelli L, Uguccioni M, et al.: Leukocyte infiltration in synovial tissue from the shoulder of

patients with polymyalgia rheumatica. Quantitative analysis and influence of corticosteroid treatment.
Arthritis Rheum. 1996, 39:1199-207. 10.1002/art.1780390719

8. Henderson DR, Tribe CR, Dixon AS: Synovitis in polymyalgia rheumatica . Rheumatol Rehabil. 1975, 14:244-
50. 10.1093/rheumatology/14.4.244

9. Young AA, Smith MM, Bacle G, Moraga C, Walch G: Early results of reverse shoulder arthroplasty in patients
with rheumatoid arthritis. J Bone Joint Surg Am. 2011, 93:1915-23. 10.2106/JBJS.J.00300

10. Boyd AD Jr, Thomas WH, Scott RD, Sledge CB, Thornhill TS: Total shoulder arthroplasty versus
hemiarthroplasty. Indications for glenoid resurfacing. J Arthroplasty. 1990, 5:329-36. 10.1016/s0883-
5403(08)80092-7

11. Trail IA, Nuttall D: The results of shoulder arthroplasty in patients with rheumatoid arthritis . J Bone Joint
Surg Br. 2002, 84:1121-5. 10.1302/0301-620x.84b8.12695

12. Sneppen O, Fruensgaard S, Johannsen HV, Olsen BS, Sojbjerg JO, Andersen NH: Total shoulder replacement
in rheumatoid arthritis: proximal migration and loosening. J Shoulder Elbow Surg. 1996, 5:47-52.
10.1016/s1058-2746(96)80030-9

13. Betts HM, Abu-Rajab R, Nunn T, Brooksbank AJ: Total shoulder replacement in rheumatoid disease: a 16- to
23-year follow-up. J Bone Joint Surg Br. 2009, 91:1197-200. 10.1302/0301-620X.91B9.22035

14. Sperling JW, Cofield RH, Schleck CD, Harmsen WS: Total shoulder arthroplasty versus hemiarthroplasty for
rheumatoid arthritis of the shoulder: results of 303 consecutive cases. J Shoulder Elbow Surg. 2007, 16:683-
90. 10.1016/j.jse.2007.02.135

15. Grammont PM, Trouilloud P, Laffay JP, Deries X: Study and realization of a new shoulder prosthesis (Article
in French). Rhumatologie. 1987, 10:407-18.

16. Wall B, Nové-Josserand L, O'Connor DP, Edwards TB, Walch G: Reverse total shoulder arthroplasty: a review
of results according to etiology. J Bone Joint Surg Am. 2007, 89:1476-85. 10.2106/JBJS.F.00666

17. Guery J, Favard L, Sirveaux F, Oudet D, Mole D, Walch G: Reverse total shoulder arthroplasty. Survivorship
analysis of eighty replacements followed for five to ten years. J Bone Joint Surg Am. 2006, 88:1742-7.
10.2106/JBJS.E.00851

18. Grammont PM, Baulot E: Delta shoulder prosthesis for rotator cuff rupture . Orthopedics. 1993, 16:65-8.
10.3928/0147-7447-19930101-11

19. Cuff D, Pupello D, Virani N, Levy J, Frankle M: Reverse shoulder arthroplasty for the treatment of rotator
cuff deficiency. J Bone Joint Surg Am. 2008, 90:1244-51. 10.2106/JBJS.G.00775

20. Frankle M, Siegal S, Pupello D, Saleem A, Mighell M, Vasey M: The reverse shoulder prosthesis for
glenohumeral arthritis associated with severe rotator cuff deficiency. A minimum two-year follow-up study
of sixty patients. J Bone Joint Surg Am. 2005, 87:1697-705.

21. Mangold DR, Wagner ER, Cofield RH, Sanchez-Sotelo J, Sperling JW: Reverse shoulder arthroplasty for
rheumatoid arthritis since the introduction of disease-modifying drugs. Int Orthop. 2019, 43:2593-600.
10.1007/s00264-019-04373-3

22. Dolan AL, Moniz C, Dasgupta B, et al.: Effects of inflammation and treatment on bone turnover and bone

 

2025 Selmi et al. Cureus 17(3): e80191. DOI 10.7759/cureus.80191 7 of 8

https://dx.doi.org/10.3389/fmed.2022.1083879
https://dx.doi.org/10.3389/fmed.2022.1083879
https://dx.doi.org/10.1016/s0889-857x(05)70378-1
https://dx.doi.org/10.1016/s0889-857x(05)70378-1
https://dx.doi.org/10.1016/j.jse.2005.02.009
https://dx.doi.org/10.1016/j.jse.2005.02.009
https://dx.doi.org/10.3109/03009747509165261
https://dx.doi.org/10.3109/03009747509165261
https://pubmed.ncbi.nlm.nih.gov/10685795/
https://dx.doi.org/10.1136/ard.56.10.576
https://dx.doi.org/10.1136/ard.56.10.576
https://dx.doi.org/10.1002/art.1780390719
https://dx.doi.org/10.1002/art.1780390719
https://dx.doi.org/10.1093/rheumatology/14.4.244
https://dx.doi.org/10.1093/rheumatology/14.4.244
https://dx.doi.org/10.2106/JBJS.J.00300
https://dx.doi.org/10.2106/JBJS.J.00300
https://dx.doi.org/10.1016/s0883-5403(08)80092-7
https://dx.doi.org/10.1016/s0883-5403(08)80092-7
https://dx.doi.org/10.1302/0301-620x.84b8.12695
https://dx.doi.org/10.1302/0301-620x.84b8.12695
https://dx.doi.org/10.1016/s1058-2746(96)80030-9
https://dx.doi.org/10.1016/s1058-2746(96)80030-9
https://dx.doi.org/10.1302/0301-620X.91B9.22035
https://dx.doi.org/10.1302/0301-620X.91B9.22035
https://dx.doi.org/10.1016/j.jse.2007.02.135
https://dx.doi.org/10.1016/j.jse.2007.02.135
https://api.semanticscholar.org/CorpusID:77699711
https://dx.doi.org/10.2106/JBJS.F.00666
https://dx.doi.org/10.2106/JBJS.F.00666
https://dx.doi.org/10.2106/JBJS.E.00851
https://dx.doi.org/10.2106/JBJS.E.00851
https://dx.doi.org/10.3928/0147-7447-19930101-11
https://dx.doi.org/10.3928/0147-7447-19930101-11
https://dx.doi.org/10.2106/JBJS.G.00775
https://dx.doi.org/10.2106/JBJS.G.00775
https://pubmed.ncbi.nlm.nih.gov/16085607/
https://dx.doi.org/10.1007/s00264-019-04373-3
https://dx.doi.org/10.1007/s00264-019-04373-3
https://dx.doi.org/10.1002/art.1780401115


mass in polymyalgia rheumatica. Arthritis Rheum. 1997, 40:2022-9. 10.1002/art.1780401115
23. Rittmeister M, Kerschbaumer F: Grammont reverse total shoulder arthroplasty in patients with rheumatoid

arthritis and nonreconstructible rotator cuff lesions. J Shoulder Elbow Surg. 2001, 10:17-22.
10.1067/mse.2001.110515

24. Chalmers PN, Keener JD: Expanding roles for reverse shoulder arthroplasty . Curr Rev Musculoskelet Med.
2016, 9:40-8. 10.1007/s12178-016-9316-0

25. Hattrup SJ, Sanchez-Sotelo J, Sperling JW, Cofield RH: Reverse shoulder replacement for patients with
inflammatory arthritis. J Hand Surg Am. 2012, 37:1888-94. 10.1016/j.jhsa.2012.05.015

26. Ekelund A, Nyberg R: Can reverse shoulder arthroplasty be used with few complications in rheumatoid
arthritis?. Clin Orthop Relat Res. 2011, 469:2483-8. 10.1007/s11999-010-1654-4

27. Sirveaux F, Favard L, Oudet D, Huquet D, Walch G, Molé D: Grammont inverted total shoulder arthroplasty
in the treatment of glenohumeral osteoarthritis with massive rupture of the cuff. Results of a multicentre
study of 80 shoulders. J Bone Joint Surg Br. 2004, 86:388-95. 10.1302/0301-620x.86b3.14024

 

2025 Selmi et al. Cureus 17(3): e80191. DOI 10.7759/cureus.80191 8 of 8

https://dx.doi.org/10.1002/art.1780401115
https://dx.doi.org/10.1067/mse.2001.110515
https://dx.doi.org/10.1067/mse.2001.110515
https://dx.doi.org/10.1007/s12178-016-9316-0
https://dx.doi.org/10.1007/s12178-016-9316-0
https://dx.doi.org/10.1016/j.jhsa.2012.05.015
https://dx.doi.org/10.1016/j.jhsa.2012.05.015
https://dx.doi.org/10.1007/s11999-010-1654-4
https://dx.doi.org/10.1007/s11999-010-1654-4
https://dx.doi.org/10.1302/0301-620x.86b3.14024
https://dx.doi.org/10.1302/0301-620x.86b3.14024

	Reverse Shoulder Arthroplasty in Patients With Rheumatoid Arthritis and Polymyalgia Rheumatica: A Clinical and Functional Review at Two Years
	Abstract
	Introduction
	Materials And Methods
	Results
	TABLE 1: Functional and clinical outcomes in the total group
	TABLE 2: Patient demographics and OSS
	TABLE 3: Range of motion assessment
	FIGURE 1: Box and whisker plots showing pre-operative range of motion assessments, comparing polymyalgia rheumatica and rheumatoid arthritis
	FIGURE 2: Box and whisker plots showing post-operative range of motion assessments, comparing polymyalgia rheumatica and rheumatoid arthritis
	FIGURE 3: Line graph plotting oxford shoulder scores at each follow-up, comparing polymyalgia rheumatica and rheumatoid arthritis
	TABLE 4: Post-operative comparison of statistical analysis of the polymyalgia rheumatica group and rheumatoid arthritis group

	Discussion
	Conclusions
	Additional Information
	Author Contributions
	Disclosures
	Acknowledgements

	References


