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Anatomical total shoulder arthroplasty in young patients with osteoarthritis

 

Materials and Methods

A total of 69 consecutive aTSAs were performed in 67 patients aged< 60 years with primary glenohumeral OA. Their mean age at the time of surgery was 54 years (35 to 60). Of these aTSAs, 46 were undertaken using a cemented polyethy lene component and 23 were undertaken using a cementless metal-backed component. The age, gender, preoperative function, mobility, premorbid glenoid erosion, and length of follow-up were comparable in the two groups. The patients were reviewed clinically and radiographically at a mean of 10.3 years (5 to 12, so 26) postoperatively . Kaplan-Meier survivorship analysis was performed with revision as the endpoint.

Results

A total of 26 shoulders (38%) underwent revision surgery: ten (22%) in the polyethy lene group and 16 (70%) in the metal-backed group (p < 0.0001 ). At 12 years' follow-up, the rate of implant survival was 74% (so 0.09) for polyethy lene components and 24% (so 0.10) for metal-backed components (p < 0.0002). Glenoid loosening or failure was the indication for revision in the polyethy lene group, whereas polyethylene wear with metal-on-metal contact, instability, and insufficiency of the rotator cuff were the indications for revision in the metal-backed group.

Preoperative posterior subluxation of the humeral head with a biconcave/retroverted glenoid (Walch B2) had an adverse effect on the survival of a metal-backed component.

Conclusion

The survival of a cemented polyethylene glenoid component is three times higher than that of a cementless metal-backed glenoid component ten y ears after aTSA in patients aged< 60 years with primary glenohumeral OA. Patients with a biconcave (B2) glenoid have the highest risk of failure.

T he treatment of symptomatic primary glenohumeral o steoarthritis (OA) in patients aged < 60 years is controversial. Given that the number of arthroplasties of the shoulder that are being undertaken in young p at ients is increasing at a rate of 8 .2% per year,1 it is important to consider the requirement for revision at some time in the future. 2 , 3 Arthroplasty of the shoulder in the young p atient remains a challenge, as their physical demands are higher and they have a longer life expectancy. [START_REF] Rodosky | Indications for glenoid resurfacing in shoulder arthroplasty[END_REF] Most of the controversy about this procedure in young patients relates to the management of the glenoid (resurfacing or not) and, w hen the glenoid is resurfaced, w hether the fixation should be cemented or cementless. 5 • 7 H emiarthroplasty provides less predictable p ain relief than an atomical total shoulder a rthroplasty (aTSA), and may lea d to erosion of the glenoid w ith significant symptoms. [START_REF] Sperling | Minimum fifteen-year follow-up of Neer hemiarthroplasty and total shoulder arthroplasty in patients aged fifty years or younger[END_REF][START_REF] Swarup | Effect of pr0-0perative expectations on the outcomes following total shoulder arthroplasty[END_REF] Moreover, revisions of hemiarthroplasty to aTSA give worse results than primary aTSA. [START_REF] Carroll | Conversion of painful hemiarthroplasty to total shoulder arthroplasty: long-term results[END_REF] These observations have led to a decreasing use of hemiarthroplasty compared with aTSAs in young patients. [START_REF] Padegimas | Future patient demand for shoulder arthroplasty by younger patients: national projections[END_REF][START_REF] Sowa | The medium-and long-term outcome of total shoulder arthroplasty for primaiy glenohumeral osteoarthritis in middle-aged patients[END_REF] In the general population, a number of complications may occur on the glenoid side with loosening or failure. [START_REF] Edwards | A comparison of hemiarthroplasty and total shoulder arthroplasty in the treatment of primary glenohumeral osteoarthritis: results of a multicenter study[END_REF][START_REF] Bryant | A comparison of pain, strength, range of motion, and functional outcomes after hemiarthroplasty and total shoulder arthroplasty in patients with osteoarthritis of the shoulder. A systematic review and meta-analysis[END_REF][START_REF] Gartsman | Shoulder arthroplasty with or without resurfacing of the glenoid in patients who have osteoarthritis[END_REF] Some surgeons prefer to use a cementless metal-backed glenoid component in a young patient, [START_REF] Martin | Uncemented glenoid component in total shoulder arthroplasty. Survivorship and outcomes[END_REF] whereas others prefer to use a cemented all-polyethylene component. [START_REF] Boileau | Cemented polyethylene versus uncemented metal-backed glenoid components in total shoulder arthroplasty: a prospective, double-blind. randomized study[END_REF][START_REF] Young | A multicentre study of the long-term results of using a flat-back polyethylene glenoid component in shoulder replacement for primary osteoarthritis[END_REF] The arguments for using a metal-backed component in young patients are an improved fixation to bone and theoretically easier revision surgery. However, there is little available evidence to compare these implants, and little is known about their survival in young patients. The purpose of this study was to evaluate the longevity of aTSA when used in young patients with primary glenohumeral OA and to compare the survival of glenoid resurfacing using either cemented polyethylene or cementless metal-backed components. We hypothesized that, at mid-and long-term follow-up, both cemented and cementless components in aTSA would be at risk of failure in patients < 60 years.

Patients and Methods

This retrospective study was undertaken in five centres on patients undergoing surgery between 1994 and 1999.

Those with a metal-backed component had been included in a previous study by Boileau et al. [START_REF] Boileau | Metal-backed glenoid implant with polyethylene insert is not a viable long-term therapeutic option[END_REF] At a minimum of three years' follow-up, the authors demonstrated that: 1) the survival rate of cementless metal-backed components was inferior to cemented all-polyethylene components; and 2) the incidence of radiolucency at the glenoid-cement interface with all-polyethylene components was high. Inclusion criteria were: age < 60 years at the time of surgery, a single diagnosis of primary glenohumeral OA, an intact rotator cuff preoperatively, those with the same cemented humeral component, glenoid resurfacing with either a cemented polyethylene or a cementless metalbacked glenoid component, and minimum clinical and radiological follow-up of five years. Exclusion criteria included other diagnoses, those undergoing revision arthroplasty, and those whose operation involved glenoid bone graft.

A total of 69 consecutive shoulders in 67 patients were included (Fig. 1). Six patients (six shoulders) had previous surgery: four arthroscopic debridements and two acromioplasties.

The demographics of the patients were recorded and analyzed for differences between cemented-polyethylene (n = 46) and cementless-metal-backed glenoid components (n = 23). Initially, the two groups were comparable. A preoperative CT arthrogram was performed to assess the rotator cuff and the type of erosion of the glenoid according to Walch et al [START_REF] Walch | Morphologic study of the glenoid in primary glenohumeral osteoarthritis[END_REF] 

(Table I).

Operative technique and components. A deltopectoral approach was used. The subscapularis tendon was tenotomized in 57 cases (82%) and a subscapularis peel was performed in 12 cases (18%). Tenodesis of the long Flowchart showing the functional analysis and revision. aTSA, anatomical total shoulder arthroplasty; PE, polyethylene; MB, metal-backed.

-lr -lr head of the biceps was undertaken in 40 cases (58%) with a suture to the transverse humeral ligament. The rotator cuff was intact except in five shoulders (7%) with a partial tear of supraspinatus that was left untreated. The same cemented third generation humeral component was used in all patients (Aequalis; Tornier, Montbonnot, France, anatomical prosthesis). [START_REF] Boileau | Cemented polyethylene versus uncemented metal-backed glenoid components in total shoulder arthroplasty: a prospective, double-blind. randomized study[END_REF][START_REF] Werthel | Long-term outcomes of cemented versus cementless humeral components in arthroplasty of the shoulder: a propensity scorematched analysis[END_REF] An eccentric dial system in the prosthetic head allowed the offset of the articular surface of the humeral head to be reproduced in relation to the shaft and a variable inclination of the neck allowed reproduction of the individual neck-shaft angle. [START_REF] Boileau | The three-dimensional geometry of the proximal humerus[END_REF] The choice of glenoid component (cemented polyethylene or cementless metal-backed) was left to the discretion of the surgeon without specific criteria. The polyethylene component (Aequalis PE; Tornier, Montbonnot, France) had a trapezoidal keel that was the same size irrespective of size of the glenoid. The component was flat or curved-back depending the radius of curvature of the glenoid with a total thickness of 5 mm. Polyethylene components contained shallow rings within the keel for interlocking with cement. The metal-backed component (Aequalis MB Glenoid; Tornier, Montbonnot, France) had a flat tray 3 mm thick, a 4 mm polyethylene insert, and two expandable pegs with a screw. It was thus 2 mm thicker (7 mm) than the polyethylene component and had a hydroxyapatite-coated back with a matrix surface to allow the ingrowth of bone. The polyethylene in both components underwent the same manufacturing process and was sterilized in air. The operative technique has been described previously. [START_REF] Boileau | Cemented polyethylene versus uncemented metal-backed glenoid components in total shoulder arthroplasty: a prospective, double-blind. randomized study[END_REF] Asymmetrical anterior reaming was performed to make the surface of the glenoid perpendicular to the scapular axis in those with posterior erosion or severe retroversion. [START_REF] Walch | Morphologic study of the glenoid in primary glenohumeral osteoarthritis[END_REF] The same postoperative rehabilitation protocol was used for all patients. Outcomes assessment. Clinical and radiographic assessment was undertaken at three, six, 12, and 24 months postoperatively and yearly thereafter. [START_REF] Green | Imaging techniques for glenohumeral arthritis and glenohumeral arthroplasty[END_REF] Visual analogue scale (VAS) scores for pain and active range of movement, as well as the original and adjusted Constant scores, [START_REF] Constant | A clinical method of functional assessment of the shoulder[END_REF] were recorded and the patients rated the outcome using the Subjective Shoulder Value (SSV). [START_REF] Gilbart | Comparison of the subjective shoulder value and the Constant score[END_REF] The Molé [START_REF] Molé | Cemented glenoid component: results in osteoarthritis and rheumatoid arthritis[END_REF] classification was used to assess radiolucent lines (RLLs). The glenoid component was considered to be loose if there was migration or tilt, a petal or tray-fracture, or a RLL score of > 10 points. Polyethylene wear was considered present if the thickness between the humeral head and the surface of the bone for the polyethylene component or tray of the metal for the metal-backed component decreased between the postoperative and latest radiographs and/or if there was metal-on-metal contact.

All patients gave written, informed consent. Statistical analysis. Wilcoxon's paired t-test was used for the analysis of pre-and postoperative data. Comparison between the groups at the final follow-up was performed with the Mann-Whitney test and the Kruskal-Wallis test was used for non-paired data. Survival of the implants were estimated using the Kaplan-Meier method. [START_REF] Kaplan | Nonparametric Estimation from Incomplete Observations[END_REF] Patients who died were used as censored data. A p-value < 0.05 was considered significant.

Results

At 12 years, the rate of implant survival with revision as the endpoint was 74% (SD 0.09) for the cemented polyethylene component and 24% (SD 0.10) for the cementless metal- backed component (Fig. 2); this difference was significant (p = 0.00002).

The risk of the glenoid component requiring removal was significantly higher for the metal-backed component (odds ratio, 6.58; 95% confidence interval, 2.25 to 19.27; p < 0.001). A total of 34 complications (51%) occurred in 69 shoulders. They are summarized in Table II. Complications occurred in 13 shoulders in the polyethylene group at a mean of 10.1 years, the main complication being glenoid loosening, although many patients were asymptomatic (Fig. 3).

Complications occurred in 21 shoulders in the metalbacked group at a mean of 8.6 years, the main complications being polyethylene wear with metal-onmetal contact and instability (Table II, Fig. 4).

A total of 26 shoulders (38%) underwent revision surgery. The rate of revision was more than three times higher with metal-backed components (70%) than with polyethylene components (22%; p < 0.0001). Ten (22%) in the polyethylene group needed revision at a mean of 9.3 years and 16 (70%) in the metal-backed group required revision at a mean of 7.5 years. (p < 0.0001). Although there can be many indications for revision of aTSA, the primary indications are shown in Table III. The main indication was loosening in the polyethylene group and dysfunction of the rotator cuff and/or instability in the metal-backed group.

In the metal-backed group, excessive polyethylene wear with metal-on-metal contact occurred in nine shoulders (39%) at a mean of seven years (2.5 to 11 years) (Fig. 5). Kaplan-Meier survivorship after anatomical total shoulder arthroplasty (aTSA) for primary glenohumeral osteoarthritis in patients aged < 60 years. Patients who died are considered as censored data. At 12-year follow-up, the revision-free rate of survival was 74% (SD 0.09) for the cemented all-polyethylene component and 24% (SD 0.10) for the cementless metal-backed component (p = 0.00002). The mean age was 54 years (35 to 60) and the mean follow-up was nine years (5 to 13).

Table II T wo patients required revision due to recurrent posterior dislocation. Both had complete wear of the posterior part of the polyethylene, although this was not the primary indication for revision. Three aTSAs had glenoid loosening without polyethylene wear. A reverse shoulder arthroplasty (RSA) was used in one; in the other two, the glenoid component was removed and reconstruction w ith an iliac (38) crest bone graft was undertaken w ithout replacing the glenoid component.

During revision, conservation of the metal-backed tray w ith the introduction of a new polyethylene insert was not possible because of associated soft-tissue deficiency, prosthetic inst ability, glenoid bone loss, and erosion or damage of the tray. It was not possible to adapt a sphere on the met al-backed tray to convert the a T SA into a RSA, although this was theoretically possible w ith this design of glenoid component. Influence of initial type of glenoid erosion. Among the 22 shoulders w ith a polyethylene component who had a native type A glenoid (A l and A2), 17 (77%) developed radiological evidence of glenoid loosening with or without symptoms; this was found in 18 of 24 (75%) in the type-B glenoid group. No significant difference was found w ith respect to the native glenoid morphology, accord ing to Walch et al. [START_REF] Walch | Morphologic study of the glenoid in primary glenohumeral osteoarthritis[END_REF] Among the nine shoulders with a metal-backed component who had a native type A glenoid (A l and A2), one developed glenoid loosening; this was found in four of 13 in the type B glenoid group. A type-B glenoid preoperatively was significantly associated with an increased rate of glenoid loosening (p < 0.01).

Clinical and radiological outcomes in patients free of revision. At the time of final review at a mean of 10.3 years (SD 26), function was analyzed in 43 shoulders that had not required revision: 36 in the polyethylene group and seven in the metal-backed group. The scores were significantly improved compared with the preoperative scores (Tables IV andV). A statistical comparison between the groups was not possible as the metal-backed group was too small. Periprosthetic radiolucency of < 1 mm was present on the immediate postoperative radiographs in 19 components (41%) in the polyethylene group. At the time of the final review, 32 polyethylene components (89%) and one metalbacked component (14%) had a radiolucency. This appeared on the inferior aspect of the polyethylene components.

Discussion

We report the survival, complications and long-term outcome of aTSA when used in patients aged < 60 years with primary glenohumeral OA. We were able to confirm our hypotheses that both cemented and cementless glenoid components in aTSA are at risk of failure in these patients at this time. The survival of metal-backed glenoid components declines rapidly with time and is significantly inferior to that of polyethylene components. The rate of revision is more than three times higher in metal-backed components, 12 years postoperatively. The overall revisionfree rate of survival of an aTSA, ten years postoperatively, was 65%.

These results corroborate those previously reported in smaller series. [START_REF] Clement | The metal-backed glenoid component in rheumatoid disease: eight-to fourteen-year follow-up[END_REF][START_REF] Clement | An uncemented metalbacked glenoid component in total shoulder arthroplasty for osteoarthritis: factors affecting survival and outcome[END_REF] Sperling et al 8 reported a rate of survival of 84% for aTSA at 13 years in 29 patients, aged < 50 years. Denard and Walch, 28 using revision surgery for glenoid loosening as the endpoint, reported a rate of survival of 62.5% at ten years in 52 patients aged < 55 years. It has been suggested that higher levels of activity may explain, in part, the shorter survival in young adults. [START_REF] Young | Secondary rotator cuff dysfunction following total shoulder arthroplasty for primary glenohumeral osteoarthritis: results of a multicenter study with more than five years of follow-up[END_REF] The choice of glenoid component is critical to the longevity of aTSA in young patients. We found that the rates of survival for polyethylene and metal-backed components were 70% and 22%, respectively, 12 years postoperatively. Similar findings have been previously reported. [START_REF] Clitherow | Effect of glenoid cementation on total shoulder arthroplasty for degenerative arthritis of the shoulder: a review of the New Zealand National Joint Registry[END_REF] Fox et al [START_REF] Fox | Survival of the glenoid component in shoulder arthroplasty[END_REF] found a rate of survival of 67% for metal-backed components compared with 92% for polyethylene components at 15 years. In a historical cohort from between 1976 and 2008, Singh et al, from the Mayo Clinic 3 found a significant difference between the two different modes of fixation in univariate analysis. However, the difference was no longer significant in multivariate analysis. [START_REF] Singh | Revision surgeiy following total shoulder arthroplasty: analysis of 2588 shoulders over three decades (1976 to 2008)[END_REF] Many factors have been suggested to explain the difference: the thickness of metal-backed components, which was 7 mm compared with 5 mm in our series, increases the risk of soft tissue failure due to over lateralization; [START_REF] Boileau | Cemented polyethylene versus uncemented metal-backed glenoid components in total shoulder arthroplasty: a prospective, double-blind. randomized study[END_REF][START_REF] Young | Secondary rotator cuff dysfunction following total shoulder arthroplasty for primary glenohumeral osteoarthritis: results of a multicenter study with more than five years of follow-up[END_REF] the difference in elasticity between polyethylene and metal increases the risk of polyethylene wear; [START_REF] Cofield | Uncemented total shoulder arthroplasty. A review[END_REF][START_REF] Taunton | Total shoulder arthroplasty with a metal-backed, bone-ingrowth glenoid component. Medium to long-term results[END_REF] and the difference in modulus of elasticity between metal and bone potentially increases the risk of stress-shielding of the underlying bone. [START_REF] Gupta | The poss bilities of uncemented glenoid component--a finite element study[END_REF][START_REF] Gupta | Stress analysis of cemented glenoid prostheses in total shoulder arthroplasty[END_REF][START_REF] Pelletier | Photoelastic comparison of strains in the underlying glenoid with metal-backed and all-polyethylene implants[END_REF] One of the arguments for using a metal-backed component in young patients is that it facilitates exchange of a worn polyethylene insert, or the introduction of a metal sphere to convert an aTSA into a RSA. [START_REF] Castagna | Conversion of shoulder arthroplasty to reverse implants: clinical and radiological results using a modular system[END_REF][START_REF] Katz | New design of a cementless glenoid component in unconstrained shoulder arthroplasty: a prospective medium-term analysis of 143 cases[END_REF] However, we found that conservation of the metal tray with the introduction of a new insert was not possible because of soft-tissue deficiency, prosthetic instability, glenoid bone loss and erosion, or damage to the tray. Another argument is that this type of component would be easier to revise than 23) 71 (34) a polyethylene component. [START_REF] Katz | New design of a cementless glenoid component in unconstrained shoulder arthroplasty: a prospective medium-term analysis of 143 cases[END_REF] -4° H owever, we found that severe osteolysis of the glenoid generated by polyethylene and met allic debris from the met al-backed component resulted in difficult revision surgery, and the frequent need to reconstruct a badly dest royed glenoid w ith bone graft (Fig. 5 ). T his study demonstrated that premorbid glenohumeral anatomy is also a critical factor for the longevity of a T SA. Preoperative posterior subluxation of the humeral head with B2 -glenoids was associated with shorter survival of a metal-backed component. Some explanations have already been proposed. Recurrent posterior subluxation of the humeral head leads to an eccentric load on the polyethylene and the generation of debris, which has a biological role, promoting osteolysis of the glenoid and loosening. 6 , 28 , 41 Although we did not find the same correlation for polyethylene components, we now prefer to use a R SA in patients with a biconcave or d ysplastic glenoid and a subluxed humeral head on preoperative CT scans. 28,42-44 As shown by Papadonikolakis and Matsen,7 the indications for revision of a polythene component are d ifferent from those for a metal-backed component. We confirmed that glenoid loosening is the main indication for revision of polyethylene components, whereas polyethylene wear and soft-tissue problems are the main indications for revision of a metal-backed component. We found that loosening of a polyethylene component was often asymptomatic and well tolerated clinically, probably because of its progressive medialization and tilt . [START_REF] Walch | Patterns of loosening of polyethylene keeled glenoid components after shoulder arthroplasty for primary osteoarthritis: results of a multicenter study with more than five years of follow-up[END_REF] In contrast , loosening of a metal-backed component was poorly tolerated. Our interpretation of this is that the initial fixation of a metal-backed component is probably better, but that polyethylene wear with associated metalon-metal contact leads to granuloma formation and severe osteolysis of the glenoid, as well as loosening and migration. [START_REF] Vuillermin | Catastrophic failure of a low profile metal-backed glenoid component after total shoulder arthroplasty[END_REF] Limitations of the study include the fact that five surgeons performed the operations without strict criteria to determine when to use a polyethylene or metal-backed component. H owever, this series reflects the current activity and issues encountered in the daily practice of a shoulder surgeon. A potential bias is that we were unable to evaluate the level of activity postoperatively. It is possible, for instance, that patients having heavier physical demands were more likely to be treated with a metal-backed component. Longer follow-up would probably identify additional patients with a polyethylene component requiring revision. Finally, our conclusions are specific to the polyethylene and metal-backed components that we used. [START_REF] Merolla | Total shoulder arthroplasty with a second-generation tantalum trabecular metal-backed glenoid component: Clinical and radiographic outcomes at a mean follow-up of 38 months[END_REF] The polyethylene, however, underwent the same manufacturing process and was sterilized by the same procedure. Despite these limitations, our series is homogeneous with a single diagnosis of primary glenohumeral OA and, to our knowledge, it is the largest cohort of a TSA when used in young adults and followed for a relatively long time. We were also able to compare two sub-groups of patients with different types of glenoid component, which were initially comparable.

T he long-term survival of a T SA in young active patients remains a concern. At mid-to long-term follow up, a T SA has a high risk of failure in patients aged < 60 years. We also confirmed that the choice of glenoid component is critical when considering an a T SA in young patients w ith OA. T he rate of revision was more than three times higher when cementless met al-backed components were used than when cemented polyethylene components were used. Furthermore, preoperative posterior subluxation of the humeral head with a B2-glenoid is associated w ith shorter survival of met al-backed components .

In conclusion, our dat a do not support the use of a metalbacked glenoid component when undertaking a T SA in young patients . Until better options are available, aT SA w ith a polyethylene component is preferable in these patients.

Take home message:

-The choice of the glenoid implant is a critical factor for t he longevity of anatom ical total shou lder arthroplasty in young patients.

-In young patients, survival of cementless metal-backed glenoid is significantly lower than cemented all-polyethylene implant.

-Preoperative posterior humeral head subluxation w it h reverted/biconcave glenoid (8-or C-type glenoid) has a negative effect on metal-backed implant survival.
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  Fig.2

Fig. 3 AnteroposteriorFig. 4 Radiograph

 34 Fig. 3 Anteroposterior radiograph of a cemented, allpolyethylene component, 15 years after surgery. Despite obvious glenoid loosening with superior tilting of the component, the patient has little pain and a functional shoulder.

  Fig. 5a Fig. 5b Fig. 5cRad iog raphs taken a} preoperatively, b} three years and c} nine years postoperatively showing complete polyethylene wear with metal-onmetal contact without loosening of a metal-backed glenoid component.

Table I .

 I Initial demographic data and glenoid morphology, rotator cuff status, and fatty degeneration evaluated on preoperative CT arthrogram (n = 69)

		Cemented, all-PE glenoid (n = 46)	Cementless, MB glenoid (n = 23)	p-value *
	Mean age, yrs (range)	55 (40 to 60)	53 (35 to 60)	0.24
	Gender (male:female)	28:18	13:10	0.10
	Mean preoperative Constant score (SD)	28 (12)	30 (10)	0.32
	Mean preoperative Adjusted Constant score, % (SD)	33 (14)	36 (12)	0.36
	Pain	4 (2)	4 (3)	
	Activity	7 (3)	7 (3)	
	Mobility	14 (5)	15 (5)	
	Strength	4 (5)	4 (5)	
	Mean preoperative anterior forward elevation, ° (SD)	88 (27)	88 (26)	0.38
	Preoperative active external rotation, ° (SD)	9 (18)	-3 (13)	0.02
	Preoperative active internal rotation, pts (SD)	4 ( 2 )	2 ( 2 )	0 . 3 7
	Glenoid erosion (CT scan), n (%)			
	Walch Type A	13 A1, 8 A2 (47)	7 A 1 , 2 A 2 ( 40)	0 . 2 4
	Walch Type B	6 B1, 19 B2 (53)	1 0 B 1 , 3 B 2 ( 56)	0 . 2 1
	Walch Type C	0 (0)	1 ( 4)	0 . 2 8
	Partial cuff tear, %			
	Supraspinatus	14	13	0.21
	Infraspinatus	5	4	0.34
	Subscapularis fatty infiltration, %			
	0	73	40	0.09
	1	24	57	0.14
	2	3	3	0.23
	*Mann-Whitney U test PE, polyethylene; MB, metal-backed			

  . Complications according to the type of glenoid component that was used (more than one complication may occur in a patient)

		All-PE glenoid	MB glenoid	Global series
	Glenoid loosening, n	10	5	15
	Excessive PE wear, n	0	9	9
	Rotator cuff tear, n	3	0	3
	Instability, n	0	5	5
	Infection, n	0	1	1
	Stiffness, n	0	1	1
	Total, n (%)	13/46 (28)	21/23 (91)	34/69 (49)
	PE, polyethylene; MB, metal-backed			

Table Ill .

 Ill Pr imary ind ications for revision su rgery accord ing to the type of glenoid component

		All-PE glenoid	MB g lenoid	Olobal series
	Glenoid loosening, n	10	
	Excessive PE wear, n	0	
	Instability, n	0	
	Infection, n	0	
	Stiffness, n	0	
	Total, n (%}	10/46 (22)	

PE, polyethylene; MB, metal-backed

Table IV .

 IV Clinical outcomes in the 43 shoulders that did not require revision at a mean follow-up of 10.3 years

		Preoperative	Postoperative	p-value *
	Mean Constant score (SD)	28 (12)	64 (18)	< 0.001
	Mean adjusted Constant score, % (SD)	33 (14)	82 (24)	< 0.001
	Active elevation, ° (SD)	84 (25)	128 (37)	< 0.001
	External rotation, ° (SD)	8 (9)	34 (23)	< 0.001
	Mean Visual Analogue Scale (SD)	7 (2)	3 (3)	< 0.001
	Mean Subjective Shoulder Value, % (SD)	33 (23)	70 (26)	< 0.001
	* Wilcoxen paired t-test			

Table V .

 V Clinical outcomes in patients who did not require revision according to the type of component. The metal-backed group was too small for a statistical comparison to be performed

		All-PE glenoid (n = 36)	MB glenoid (n = 7)
	Mean follow-up, years (SD)	10 (2)	11 (1)
	Mean Constant score (SD)	64 (17)	64 (24)
	Mean adjusted Constant score, % (SD)	82 (22)	84 (32)
	Active elevation, ° (SD)	128 (36)	129 (48)
	External rotation, ° (SD)	35 (23)	29 (21)
	Mean Visual Analogue Scale (SD)	3 (3)	4 (3)
	Mean Subjective Shoulder Value, % (SD)	69 (	
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