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SUMMARY
Background. Shoulder pathologies are increasingly common in the worldwide popu-
lation. Total shoulder replacement procedures grew significantly in the last ten years. 
Based on the diagnosis, shoulder conditions can be treated with different surgical 
implants, such as shoulder hemiarthroplasty (HA), total anatomic shoulder arthro-
plasty (TSA), and reverse shoulder arthroplasty (RSA).
Materials and methods. Data from Italian Register of Arthroplasty (RIAP) from 2018 
to 2020 of the Campania region were collected to perform this investigation.
Results. Between 2018 and 2019 an increase of 18.3% in shoulder replacement surger-
ies was reported by a total of 35 different hospitals in Campania. However, in 2020 the 
number of shoulder arthroplasty decreased of 21.3%. Proximal humeral fractures and 
their sequelae were reported as an indication for shoulder arthroplasty with an increas-
ing rate of +10.3%. While the indication most frequently reported was rotator cuff 
arthropathy with and increasing of +15.4% between 2018 and 2019.
Conclusions. Shoulder interventions are becoming increasingly common. Reverse 
shoulder arthroplasty has been the most performed in Campania during the last three 
years in patients with rotator cuff arthropathy. 
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INTRODUCTION
Shoulder pathologies are increasingly common in the 
worldwide population (1). Osteoarthritis (OA) of the gleno-
humeral joint represents the first cause of joint replace-
ment. Indeed, shoulder arthroplasty is usually performed in 
patients with OA, complex fractures of the proximal humer-
us, osteonecrosis, and massive and irreparable tears of the 
rotator cuff associated with a severe arthropathy (2-5). The 

incidence of these diseases is exponentially higher in patients 
older than 50 years, with greater prevalence in women (2, 6). 
Several epidemiological studies have been published during 
the last twenty years. From 2002 to 2011 the Nationwide 
Inpatient Sample database of the United States reported 
an incidence of shoulder arthroplasty with an increase of 
267% (7). Although shoulder arthroplasty is less common-
ly performed than hip and knee arthroplasty, total shoul-
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der replacement procedures grew significantly in the last ten 
years (8, 9). Based on the diagnosis, shoulder conditions can 
be treated with different surgical implants, such as shoulder 
hemiarthroplasty (HA), total anatomic shoulder arthroplas-
ty (TSA), and reverse shoulder arthroplasty (RSA) (10-12). 
The aim of the current study is to retrospectively report the 
incidence of different types of shoulder arthroplasty, such 
as HA, TSA, RSA, and revision arthroplasty in a southern 
Italy region population. Furthermore, we investigated the 
relationship among the choice of implant and the diagnosis 
in more than twenty different hospitals. 

MATERIALS AND METHODS
Recently, some regions organized data and collected them 
individually in a common project called RIAP, producing a 
single annual report. The collected data are anonimous, no 
demographic or personal information is retrievable from the 
registry. One of the authors (SL) was allowed to access and 
investigate the regional report and anonimously performed 
the data analysis. Data from Italian register of arthroplas-
ty (RIAP) from 2018 to 2020 of the Campania region were 
collected to perform this investigation. The anonymous data 
included the number of shoulder arthroplasty performed, 
type of shoulder arthroplasty (reverse, total anatomical 
arthroplasty, hemi arthroplasty, revision arthroplasty), diag-
nosis and surgical approaches. The indications for primary 
shoulder arthroplasty were acute fractures, concentric osteo-
arthritis, eccentric osteoarthritis, inflammatory arthritis, ante-
rior shoulder instability, osteonecrosis, rotator cuff arthrop-
athy, dislocation, revision. In some cases, the indication was 
unknown and was marked as other in a column. The primary 
outcome variable of this study was the incidence of shoulder 
arthroplasty performed in the population of the Campania 
region for the years 2018, 2019, 2020. The second outcome 
was to evaluate the commonest indications to treatment and 
the preferred surgical approach. Incidence of the surger-
ies per 100,000 person-years was calculated by dividing the 
annual number of interventions by the size of the population 
aged ≥18 years in the end of the year in question, multiplied 
by 100,000. The population ranging from 5.740.291 (year 
2018), to 5.712.143 (year 2019), to 5.624.260 (year 2020). 

RESULTS 
The number of all the procedures during the 3-year study 
period was 1653. Out of 1653, 531 procedures (32%) were 
performed in 2018, 628 (38%) were performed in 2019, 
and 494 (30%) procedures in 2020. Incidence rates were 
calculated using the annual adult population size during the 
study period. 

Table II. Diagnosis and indications for shoulder arthroplasty.

                                                                    Diagnosis

2018 2019 2020

Acute fractures (%) 136 (39) 153 (24) 150 (30)

Fracture sequelae (%) 18 (4) 22 (3) 25 (5)

Primary OA (%) 22 (4) 24 (4) 10 (2)

Rotator cuff 
arthropathy (%)

231 (43.5) 232 (37) 227 (46)

Osteonecrosis (%) 2 (0.4) 2 (0.3) 6 (1)

Dislocation (%) 1 (0.2) 1 (0.1) 4 (0.8)

Table I. Shoulder replacement performed in 2018, 2019, 
and 2020 in Campania. Baseline description of the choice of 
implants.

                                                                       Implants

2018 2019 2020

Hospitals (n) 35 35 35

Shoulder procedures 531 628 494

Reverse Shoulder 
Arthroplasty RSA (%)

396 (74.6) 457 (73) 448 (90)

RSA cemented (%) 64 (16) 13 (3) 4 (1)

RSA non cemented (%) 332 (84) 444 (97) 444 (99)

Total Anatomic Shoulder 
Arthroplasty TSA (%)

23 (4.3) 18 (3) 14 (3)

TSA cemented (%) 7 (30.5) 0 0

TSA non cemented (%) 16 (69.5) 18 (100) 14 (100)

Hemiarthroplasty HA (%) 34 (6.4) 35 (6) 19 (4)

HA cemented (%) 6 (17.7) 11 (31) 0

Ha non cemented (%) 28 (82.3) 24 (69) 19 (100)

Revision (RSA to RSA) (%) 3 (43) 5 (55)

Revision (TSA to RSA) (%) 1 (14.5) 1 (11)

Revision (HA to RSA) (%) 7 (87.5) 2 (28) 2 (22)

Revision (RSA to HA) (%) 1 (12.5) 1 (14.5) 1 (11)

The choices of implants and diagnosis through the studied 
period were reported in tables I and II. In more than 90% 
of the reported cases, the surgeons chose a deltoid-pecto-
ral approach. However, different results arose regarding 
the management of the subscapularis tendon. These results 
have been reported in table III. 
During the 2018-2020 period, the number of RSA increased 
and for this reason the difference between the choice of an 
on-lay or in-lay device was studied
and reported in table IV.
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DISCUSSION
This registry study results show an increasing incidence 
of shoulder replacements from 2018 to 2019 in the Italian 
region of Campania, where the number of reverse shoulder 
arthroplasty significantly rose while the hemiarthroplasties 
and anatomical shoulder arthroplasties incidence decreased. 
However, this growing trend stopped in 2020 when the 
number of shoulder surgeries significantly decreased. 
These findings confirm the international trend changes in 
the choice of implant for shoulder replacement expect-
ed from previous studies when considering the 2018-
2019 period (11, 13, 14). In these two years, an increase 
of 18.3% in shoulder replacement surgeries was reported 
by a total of 35 different hospitals in Campania. Unfortu-
nately, in 2020 the increasing trend stopped probably due 
to the COVID-19 pandemic. In Italy and Europe, since 
March 2020 elective surgeries were postponed because of 
the spread of SARS-CoV-2 virus (15). Clement et al. inves-
tigated the rate of patients deferral of elective surgeries in 
April, June, August and September 2020 in UK finding a 
5% deferral rate from patients waiting for elective arthro-
plasties. The main reason for postponing surgeries was the 
perceived risk of contracting the disease, given the older 
age of patients that usually go through joint arthroplasty 
(16). In the current study a decreasing rate of 21.3% of all 
the shoulder arthroplasties performed in 2020 in the whole 
Campania region was reported, compared to the surgeries 
performed in 2019. 

According to our retrospective study, in 2018 the incidence 
of shoulder replacements was 9.25 per 100.000 per person-
years, while in 2019 the incidence was 11 per 100.000 
person-years, with a growing rate of 18.26% compared 
to 2018. Consistently with previous studies, 74.6% (396 
shoulders) of the performed surgeries were RSA with an 
increasing rate of 15.4% from 2018 to 2019, while the 
rate of hemiarthroplasties significantly decreased (-44%) 
between the years 2018 and 2020 (figure 1). 

Figure 1. Changes in the choice of implants for shoulder 
replacement in a 3-year period in Campania.

Table IV. Comparison between two different prostheses 
designs used for RSA. 

                                      Reverse shoulder arthroplasty (RSA)

2018 2019 2020

Inlay (%) 253 (64) 295 (65) 292 (65)

Onlay (%) 143 (36) 162 (35) 156 (35)

Table III. Management of the subscapularis tendon after deltoid-pectoral approach.

                                       2018                                              2019                                               2020

Tenodesis Tenotomy Tenodesis Tenotomy Tenodesis Tenotomy

RSA (%) 218 (55) 90 (23) RSA (%) 154 (34) 130 (28) RSA (%) 165 (37) 144 (32)

TSA (%) 12 (52) 0 TSA (%) 10 (55) 0 TSA (%) 4 (29) 0

HA (%) 7 (21) 4 (12) HA (%) 18 (51) 8 (23) HA (%) 6 (32) 5 (26)

Revision (%) 0 2 (25) Revision (%) 0 6 (85) Revision (%) 0 9 (100)

Previously, Harjula et al. analyzed data from the Finnish 
Arthroplasty Register (FAR) from 2004 to 2015 to inves-
tigate the incidence of primary shoulder arthroplasty, find-
ing that in an eleven-year period the rate of RSA increased 
of 4,500% among the Finnish population (14). This study 
results were consistent with other national registers stud-
ies. Indeed, Lubbeke et al. examined shoulder arthroplasty 
trends of 9 different countries using their national registers, 
finding that the rate of total shoulder arthroplasty was tripled 
in the first decade of the 2000s with a growing use of RSA, in 
particular in Norway (from 12% to 52%) and New Zealand 
(from 2% to 54%) (17). However, few evidence regarding 
shoulder replacement in the Italian population is currently 
available. In only one study, the authors reported data from 
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the Emilia-Romagna shoulder registry, reporting RSA as the 
most frequently performed (59%) between 2008 and 2013 
(17). Recently, Longo et al. investigated the rate of hospital-
ization for shoulder replacements in a 10-years period using 
the National Hospital Discharge Reports (S.D.O.) evaluat-
ing the costs of these procedures in the past ten years and 
for the next decade. Interestingly, the frequency of Italian 
shoulder replacements tripled in the last ten years assess-
ing an overall cost of €625,638,990 for the Italian Health 
System to reimburse. Furthermore, in the following decade 
the predicted costs were doubled as well as the number of 
the expected shoulder replacement procedures (18). During 
the last decade, the indications for shoulder arthroplasty 
have been changing throughout the world (19-21). Consis-
tently with the current evidence, during the three years peri-
od analyzed proximal humeral fractures and their sequelae 
were more frequently reported as an indication for shoulder 
arthroplasty (+10.3%). Ferrel et al. conducted a systematic 
review comparing HA and RSA outcomes in patients who 
suffered from acute proximal humerus fractures, finding an 
improved forward flexion in patients treated with RSA (22). 
RSA has become the most frequently used implant after trau-
ma to avoid the risks of poor outcomes after HA, such as 
tuberosity healing failure due to advanced age, poor bone 
quality, and compromised vascularization (23-28). However, 
the raising use of RSA is closely associated with the increasing 
rate of irreparable rotator cuff tears and rotator cuff arthrop-
athy diagnosis in the middle age population (29-32). In 2018, 
Sellers et al. discussed the indication for RSA in patients with 
massive irreparable rotator cuff tears, showing that, thanks 
to its design, the reverse prosthesis can solve the glenohu-
meral joint pathology and the rotator cuff deficiency (33). 
While performing RSA, surgeons usually must choose wheth-
er to repair or not the subscapularis tendon. In our results, 
surgeons performed a subscapularis tendon tenodesis during 
RSA in most cases. However, this trend has resulted to be 
decreasing through the 2018-2020 period. We found a 24% 
decrease rate in the tenodesis group, while 44% higher rate of 
subscapularis tendon tenotomy between 2018 and 2019, that 
further increased of 11% between 2019 and 2020 (figure 2). 
Recently, this topic has been largely discussed in literature 
(34-36). Corona et al. performed a metanalysis evaluating 
the role of subscapularis tendon repair in lateralized RSAs, 
finding reasonable to perform a tenodesis only when dealing 
with acceptable tissue and without evidence of tendon fatty 
degeneration (12). Indeed, the prosthetic design of RSA can 
guide through the management of subscapularis tendon. As 
stated by Jawa et al., subscapularis repair can play a crucial 
role in shoulder stability in medialized RSA, while in lateral-
ized design prosthesis stability is provided by the tensioned 
deltoid, and subscapularis repair could worsen that tension 

causing alterations in shoulder biomechanics (37). Nowadays, 
several prosthesis designs are available and can be classified 
as Grammont-style prosthesis, a non-anatomical design, that 
improves the deltoid lever arm by medializing the center of 
rotation of the shoulder and giving stability to the implant 
(38). Onlay designed prosthesis are relatively new models 
that cause less humeral distalization and provide more later-
alization, thanks to a shorter neck shaft angle (26). More 
than 60% of the RSA performed in Campania between 2018 
and 2020 were Grammont-style designs (table IV). Howev-
er, Beltrame et al. conducted a prospective study comparing 
inlay and onlay design prosthesis in 46 patients treated with 
RSA, finding similar results except for better active external 
rotation, adduction and extension provided by onlay models 
(39). Previously, Merolla et al. retrospectively evaluated the 
functional outcomes of these two models, finding comparable 
results in terms of range of motion and pain relief. However, 
the onlay configuration prosthesis revealed higher external 
rotation delta scores compared to the Grammont-style RSA, 
probably due to the additional contribution of the glenoid 
bone grafting to external mobility of the shoulder (21). 
This study represents the first attempt to evaluate the chang-
ing trend in shoulder replacement in a southern Italy region 
during a prolonged period of time, based on a National 
Arthroplasty Register. Clearly this work has some limitations. 
First, the Italian registry did not report demographic data of 
the patients, and for this reason statistical comparison about 
age or gender could not be carried out. Furthermore, no 
additional information was given about patients comorbidi-
ties and past medical history, leading to a paucity of informa-
tion about the diagnosis that lead to shoulder arthroplasty. 
This lack of demographic data could limit the understanding 
of a changing trend in the surgeons choice of implant. For 
these reasons further studies are needed to analyze and better 
comprehend the changing trends in shoulder arthroplasty.

Figure 2. Subscapularis tendon management in RSA during 
the 2018-2020 period in Campania.
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CONCLUSIONS
Shoulder replacements are becoming increasingly 
common. Reverse shoulder arthroplasty has been the 
most performed in Campania during the last three years, 
particularly in patients with rotator cuff arthropathy. 
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