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Abstract

Purpose:

Many factors influence the reoperations, revisions, problems, and complications of reverse shoulder arthroplasty
(RSA). The purpose of this study was to compare those depending on the surgical approach, type of prosthesis,
and indication for surgery through a comprehensive, systematic review.

Materials and Methods:

A literature search was conducted (1985 to June 2012) using PubMed, CINAHL, EBSCO–SPORTDiscus, and
Cochrane Central Register of Controlled Trials. Levels I–IV evidence, in-vivo human studies (written in English
with minimum of 2 years of follow-up and sample size of 10 patients) reporting reoperations, revisions,
problems, and complications after RSA were included. The data obtained were analyzed depending on the
surgical approach, type of prosthesis (with medialized or lateralized center of rotation), or indication for surgery.

Results:

About 37 studies were included involving 3150 patients (mean [SD] percentage of females, age, and follow-up of
72% [13], 71.6 years [3.8], and 45 months [20], respectively). Use of deltopectoral approach and lateralized
prostheses had significantly higher risk of need for revision surgery (P = 0.008) and glenoid loosening (P = 0.01),
but lower risk of scapular notch (P < 0.001), compared with medialized prostheses with same approach. RSA for
revision of anatomic prosthesis demonstrated higher risk of reoperation (P < 0.001), revision (P < 0.001),
hematoma (P = 0.001), instability (P < 0.001), and infection (P = 0.02) compared with most of the other
indications.

Conclusions:

Lateralized prostheses had significantly higher glenoid loosening and need for revision surgery, but a
significantly lower rate of scapular notching compared to medialized prostheses. The risk of reoperations,
revisions, problems, and complications after RSA was increased in revision cases compared with other
indications.

Level of Evidence:

1 1

1
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Level IV.

Keywords: Complications, reoperations, reverse shoulder arthroplasty, revisions, systematic review

INTRODUCTION

Reverse shoulder arthroplasty (RSA) is a common surgery for degenerative joint disease with deficient rotator
cuff.[1,2,3] Theoretical advantages of RSA are increased lever arm of the deltoid muscle through a medialized
center of rotation of the prosthesis (increasing deltoid efficiency), increased prosthetic stabilization through
humeral lengthening (increasing deltoid tension), and decreased mechanical torque at the glenoid component
(decreasing glenoid loosening).[4,5] RSA is indicated for cuff tear arthropathy,[1,2,3,6,7,8,9] although
indications have extended to fracture sequelae, rheumatoid arthritis (RA), acute fractures, tumors, massive cuff
tears, or as a revision procedure for failed anatomic or reverse prostheses.[5,10,11] Zumstein et al. conducted a
systematic review in which they found the type of approach and the indication for RSA influenced the incidence
of reoperation, revision surgery, problems, and complications.[5] However, the influence of the type of prosthesis
(either with medialized or lateralized center of rotation) associated with the type of approach was not reported.
The term of medialized or lateralized design for RSA can be confusing, as all the designs for RSA medialize the
center of rotation in order to optimize the deltoid function. There are designs where this characteristic is more
pronounced than others, and theoretically a more medialized or more lateralized RSA design could have
functional and clinical implications. It has been shown that the location of the center of rotation may be
associated with the occurrence of problems and complications,[4,12] and thus may influence the reoperation and
revision-surgery rates. In addition, the study by Zumstein et al. included studies up until 2008, and there have
been many publications in the last 4 years regarding RSA.

The principal purpose of this systematic review was to compare the reoperations, revisions, problems, and
complications depending on the type of prosthesis, type of approach, and indication for surgery. It was
hypothesized that reoperations, revisions, problems, and complications are modified by these factors.

MATERIALS AND METHODS

The methodology of this study was reported following the PRISMA Statement for systematic review and meta-
analysis.[13] All human studies reporting reoperations, revisions, problems, and complications in patients treated
with primary or revision RSA were assessed for eligibility. Both print text and electronic manuscripts were
eligible for inclusion. Studies were included if they had a level of evidence between I and IV, were written in
English, had a minimum of 2 years of follow-up and had a minimum sample size of 10 patients. Studies only
reporting clinical outcomes, nonoriginal articles, or studies with insufficient data were excluded. The literature-
search strategy has been previously reported.[14]

The reoperations, revisions, problems, and complications rates were extracted from all studies systematically
using a table template. The data extraction methodology has been reported in a previous publication.[14] The
definition of problems and complications was based on the Zumstein et al. article.[5] The percentage of patients
needing reoperation or revision surgery was collected. The definition of reoperation and revision surgery was
based on the Zumstein et al. article.[5] The percentage of patients developing each problem was collected and
included the following: glenoid radiolucency, humeral radiolucency, scapular notch, hematoma, heterotopic
calcification, osteophytes, and others. The percentage of patients developing each complication was also
collected, and included the following: glenoid loosening, humeral loosening, component dissociation, scapular
fracture, spine fracture, acromial fracture, coracoid fracture, glenoid fracture, humeral fracture, hardware failure,
instability, infection, nerve injury, thrombosis, and others. A 0% of a problem or complication was considered
whenever the authors stated that none of their patients had that problem or complication, whereas the value was
left as unreported whenever the authors did not mention the problem or complication. Fracture-related
complications were considered for both intraoperative and postoperative periods. Nerve injury was considered
either a transient neuroapraxia or definitive nerve damage with sequelae. Relevant information regarding level of
evidence, type of prosthesis (either with medialized or lateralized center of rotation), type of approach (either
deltopectoral or superolateral), indication for RSA, sample size, percentage of females in the sample, follow-up,
and age of patients was extracted from all studies.

Descriptive statistics was used to summarize all collected information. Data were presented using comparative
tables according to the type of surgical approach (deltopectoral or superolateral), type of prosthesis employed
(either with medialized or lateralized center of rotation), and type of indication for RSA. An indirect between-
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studies comparison was conducted. For the comparison of reoperations, revisions, problems, and complications
depending on the type of approach and type of prosthesis, a risk analysis adjusted by length of follow-up and
provided with the odds ratio (with 95% confidence interval) was conducted. For the comparison depending on
each indication for RSA (reported as the number of patients with the percentage with respect to the specific
subgroup), a Chi-square or Fisher exact test was employed as needed. The alpha level was set at 0.05. Statistical
analyses were performed using SPSS v21 (SPSS Inc., Chicago, IL, USA).

RESULTS

The PubMed search yielded 329 citations, of which 174 were clinical studies in humans. About 34 met inclusion
criteria, and additional database searches and review of the reference list of included articles yielded a final
number of 37 articles included in the analysis of reoperations, revisions, problems, and complications [Figure 1
].[6,7,8,9,10,15,16,17,18,19,20,21,22,23,24,25,26,27,28,29,30,31,32,33,34,35,36,37,38,39,40,41,42,43,44,45,46]
From all 174 articles assessed for eligibility, the senior author had to review three of them because of
disagreement between the two authors conducting the systematic review. These two authors had no disagreement
on data extraction for the 37 included studies.

The 37 studies were grouped depending on the approach and type of prosthesis: deltopectoral approach
associated with a prosthesis with a medialized center of rotation (DM group; n = 19 studies), deltopectoral
approach associated with a prosthesis with a lateralized center of rotation (DL group; n = 7 studies), and a
combination of approaches associated with a prosthesis with a medialized center of rotation (CM group; n = 11
studies). The latter group was created because the authors employed different approaches, but reoperations,
revisions, problems or complications were not specified depending on the type of approach (all these studies
employed a prosthesis with a medialized center of rotation). A unique group with the superolateral approach was
not created because only one study exclusively employed this approach.[12] The studies included a total sample
of 3150 patients with a mean percentage of females, age, and follow-up of 72% (13), 71.6 years (3.8), and 45
months (20), respectively. The DM group involved a total of 1188 patients with a mean (SD) percentage of
females, age, and follow-up of 71.4% (12.9), 71.4 years (4.1), and 40.3 months (13.5), respectively. The DL
group involved a total of 219 patients with a mean (SD) percentage of females, age, and follow-up of 66.1% (19),
69.9 years (2.3), and 38.6 months (7), respectively. The CM group involved a total of 1721 patients with a mean
(SD) percentage of females, age, and follow-up of 76.8% (8.1), 73.2 years (3.7), and 57.7 months (29.9),
respectively. There were no significant differences in percentage of females and age of patients among the three
groups, but the CM group had a follow-up significantly longer than the other two (P < 0.05). The intergroup
comparative analysis of reoperations, revisions, problems, and complications was possible for only those
parameters most commonly reported in the reviewed studies, which included the following: reoperations, revision
surgery, scapular notch, hematoma, glenoid loosening, humeral loosening, acromial fracture, instability, infection,
and nerve injury. The percentage of reoperations, revisions, problems, and complications for the DM, DL, and
CM groups were the following: reoperation 4.8%, 7.8%, and 3.7%, respectively; revision surgery 5.6%, 10.5%,
and 3.8%, respectively; scapular notch 43.8%, 4.6%, and 50.8%, respectively; hematoma 1.3%, 1.4%, and 1.3%,
respectively; glenoid loosening 1.8%, 4.6%, and 3.4%, respectively; humeral loosening 1%, 0.9%, and 2.1%,
respectively; acromial fracture 1.2%, 2.3%, and 0.6%, respectively; instability 4.4%, 3.2%, and 2.8%,
respectively; infection 2.8%, 3.7%, and 3.4%, respectively; and nerve injury 2.9%, 0.5%, and 0.6%, respectively.
Table 1 shows risk analysis (adjusted for length of follow-up) depending on the approach and type of prosthesis.

For the analysis of reoperations, revisions, problems, and complications depending on the indication for RSA, not
all 37 studies were included because results were not always specified by indication. Thus, the number of studies
included (total subjects involved) by indications for RSA were the following: cuff tear arthropathy 10 (1016),
failed rotator cuff repair 3 (91), fracture sequelae 4 (83), RA 4 (60), revision of anatomic prosthesis 8 (222), and
revision of reverse prosthesis 1 (14). Mean (SD) for percentage of females, age, and follow-up depending on
indications were the following: cuff tear arthropathy 74.9% (10.6), 72 years (3.6), and 48 months (29.7),
respectively; failed rotator cuff repair 69% (19.8), 68 years (2.8), and 46 months (5.7), respectively; fracture
sequelae 70% (9.3), 73.2 years (6.2), and 37.7 months (10), respectively; RA 87.7% (12), 68.2 years (3.6), and 56
months (27.2), respectively; and revision of anatomic prosthesis 66.5% (11.7), 68.5 years (2.9), and 40 months
(5), respectively. For revision of reverse prosthesis, only one study reported reoperations, revisions, problems,
and complications data, with a percentage of females, and intrastudy mean (SD) of age and follow-up of 28%,
70.6 years (8.7), and 33 months (11.2), respectively. Table 2 compares the reoperations, revisions, problems, and
complications depending on the indications for RSA in the included studies.
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DISCUSSION

The purpose of this study was to compare the reoperations, revisions, problems, and complications of RSA
depending on the type of prosthesis (with either more medialized or lateralized center of rotation), type of
approach, and indication for surgery. The principal finding was that prostheses with a lateralized center of
rotation had a significantly higher glenoid loosening and the need for revision surgery, but significantly lower
rates of scapular notching, compared to medialized prostheses. In addition, indications for surgery influenced the
rate of reoperations, revisions, problems, and complications in the following ways: reoperations were higher in
revision of anatomic prosthesis and revision of reverse prosthesis; revisions were higher in revision of anatomic
prosthesis and fracture sequelae; scapular notch was higher in cuff tear arthropathy and failed rotator cuff repair;
hematoma was higher in failed rotator cuff repair, revision of anatomic prosthesis, and revision of reverse
prosthesis; instability was higher in revision of anatomic prosthesis and failed rotator cuff repair; and infection
was higher in revision of anatomic prosthesis, RA, and fracture sequelae.

Patients with degenerative shoulder disease in whom an RSA is planned are complex cases or revisions of a
previous surgery or prosthesis. Although the classical indication for RSA is cuff tear arthropathy, indications are
now extended to primary osteoarthritis with degenerative cuff tear, massive cuff tear, failed rotator cuff repair,
RA, fracture sequelae, posttraumatic osteoarthritis, revision from anatomic or reverse prosthesis, avascular
necrosis, tumors, or fractures as a primary treatment.[5,41] The surgical procedure is highly complex, and in
many cases there are no good alternatives. Although one may argue that RSA has a high risk of problems and
complications, potential benefits and lack of reliable surgical alternatives makes RSA a relevant option in certain
shoulder disorders compared to anatomic arthroplasties.[11] Both types of RSA prostheses (with medialized and
lateralized center of rotation) employed for many indications have demonstrated excellent clinical and functional
outcomes.[6,7,9,10,24,41,42,43,45,47] The investigation of reoperations, revisions, problems, and complications
is very relevant to adequately understanding potential ways to prevent complications and improve outcomes of
RSA.

To our knowledge, this is the first attempted “meta-analysis” aimed to compare reoperations, revisions, problems,
and complications depending on the type of prosthesis, type of approach, and an indication for surgery. One of
the main contributions of this study is that it provides a statistical comparison between two different types of
prosthesis controlled by age, gender, approach, and length of follow-up. The study published by Zumstein et al.
was descriptive in nature with few comparisons made through inferential statistics. It also included studies up
until 2008, which excludes recent, evolving improvements in prostheses’ design and surgeons’ experience. Our
investigation is an up-to-date systematic review of the literature and attempted “meta-analysis.”

This study's results are in agreement with previous literature.[5] However, there are some limitations that must be
identified. First, the attempted meta-analysis was indirect in nature. Given that almost all included studies were
therapeutic case series, this study corresponds to an indirect level-IV comparison. The potential influence of the
interstudy heterogeneity and noncontrolled factors influencing the rate of reoperations, revisions, problems, and
complications are thus not negligible. Second, most of the studies did not disclose the reoperations, revisions,
problems, and complications rate depending on the indications for surgery, so the meta-analysis of indications
had to be considered separately to avoid a significant decrease in the number of studies included in the
comparison. Thus, only the type of prosthesis and type of approach could be meta-analyzed altogether. Third, it
must be noted that not all studies used the same definitions for reoperations, revisions, problems, and
complications that were employed in this study. Events considered problems in this study were simply classified
as complications in others.[6,9,10,21,30,32,33,36,43] Similarly, some authors used “reoperation” and “revision”
interchangeably.[9,20,24,25,30,31,33] This may decrease the accuracy of the comparison between the results of
this study and those from existing literature. This concern does not affect the accuracy of the analysis in this
study, as special attention was paid when collecting data from all included studies to adequately classify
reoperations, revisions, problems, and complications according to Zumstein et al.'s[5] definitions and provide
adequate homogenization.

In this study, the influence of the type of approach on the reoperations, revisions, problems, and complications of
RSA could not be well-determined. Some studies used a combination of approaches and the reoperations,
revisions, problems, and complications were not specified depending on whether the approach was deltopectoral,
superolateral, transacromial or through a clavicle osteotomy. Therefore, some studies were grouped as CM to
refer to studies using a combination of approaches (and a medialized prosthesis). In some ways, differences
between groups’ DM (deltopectoral approach and medialized prosthesis) and CM may be explained by
differences in the type of approach, as the prostheses in both groups had a medialized center of rotation.
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However, considering the CM has a combination of approaches rather than a unique superolateral approach, no
clear conclusions can be drawn regarding its influence on the reoperations, revisions, problems, and
complications of RSA. It seems the rate of problems and complications of the clavicle osteotomy and the
transacromial approach is high.[2,5,8,48,49,50] Regarding deltopectoral and superolateral approaches, Zumstein
et al. found that the former had higher rates of reoperations, revisions, problems, and complications compared to
the latter.[5] For specific complications, these authors found that the deltopectoral approach had the highest rate
of instability (97.3% of shoulders with this complication were operated through this approach).[5] However, a
direct causal-effect relationship between the deltopectoral approach and instability cannot be established, as the
version of humeral and glenoid components and the status of the subscapularis (preoperative degenerative rupture
of fatty infiltration) may be influencing factors. Nevertheless, the subscapularis release and repair may be a major
factor related to instability in the deltopectoral approach; several authors have recommended adequate
intraoperative protection or repair before skin closure.[6,9,42] Regarding scapular notch, Zumstein et al. found
that the rate in the superolateral approach was higher compared to the deltopectoral approach (77% and 49%,
respectively, with no P value provided).[5] This higher risk in the superolateral approach has been reported by
others.[15,28,34] The risk was especially increased if the notch extended to or beyond the inferior screw.[15,34]
Some authors speculate that in the superolateral approach, the baseplate tends to be placed higher on the glenoid
and with superior tilt,[5,51] thus potentially explaining the higher risk compared with the deltopectoral approach.
The superolateral approach has also been related to an increased risk of inferior scapular spurs.[34] This is related
to a more difficult release of the triceps from the inferior glenoid that would make the subject prone to a traction
osteophyte in this area.[39] No clear conclusions can be elaborated because the approach could not be isolated in
the intergroup comparison. More research on the surgical approach's influence on reoperations, revisions,
problems, and complications are necessary.

The influence of the type of prosthesis on problems and complications has only been studied in a systematic
review by Zumstein et al.[5] The authors found that medialized prostheses had more scapular notching (no P
value provided) but less glenoid radiolucency lines (no P value provided) and aseptic glenoid loosening (P =
0.025) than lateralized prostheses.[5] These results are consistent with those obtained in the statistical analysis
attempted in this investigation, as a statistically significant increased risk of scapular notching (P < 0.001) and
decreased risk of glenoid loosening (P = 0.01) in the medialized compared to the lateralized prostheses was
found. However, the Zumstein et al. study did not assess the rate of reoperations and revisions depending on the
type of prosthesis. The present investigation demonstrated that lateralized prostheses had a higher risk of needing
a revision surgery compared to medialized prostheses (P = 0.008). This result might be attributed to the increased
torque or shear force applied to the glenosphere-baseplate interface in lateralized prostheses, especially with older
designs.[5,7,52,53] Although there has been some concern about the increased risk of glenoid loosening related
to scapular notch,[1,8,12,54] this could not be concluded from either the Zumstein et al.[5] study or the present
investigation. The absence of a relationship between scapular notch and glenoid loosening has been reported by
some original studies.[28,34,42] In addition, whereas some studies have observed worse clinical and functional
outcomes in patients with scapular notch,[8,39] more studies have failed to demonstrate this relationship.
[6,9,15,35,40,41,46,51] Several methods have aimed to decrease scapular notch: lowering prosthesis-scapular
neck angle and peg-glenoid distance,[39] lowering glenometaphyseal angle,[19] lowering the baseplate to the
inferior border of the scapula,[33] and using an eccentric glenosphere.[18] However, it is likely that the use of
lateralized prostheses would be more efficient at preventing scapular notch than the glenosphere-baseplate
positioning, as Holcomb et al. found that an increased prosthesis-scapular neck angle led to notch in medialized
but not lateralized prostheses.[10]

The comparison between types of prostheses in the present investigation was controlled by several factors – age,
gender, approach, and follow-up. However, the potential bias for lateralized prostheses must be recognized. Early
designs of prostheses with lateralized center of rotation had high rates of glenoid loosening, attributed to
increased torque at the bone-implant interface,[7] leading to biomechanical investigations to improve the design.
After the inclusion of a 5-mm locking peripheral screw and a 15° inferior tilt of the baseplate (both design and
technique modifications), Cuff et al. published a new series of patients treated with new-generation lateralized
RSA prostheses and demonstrated that the rate of glenoid loosening and failure was decreased.[17] These were
subsequently reproduced by Mulieri et al., who found no cases of baseplate failure in novel designs, but 11.8% in
older prostheses, leading to an overall failure rate of 6.7%.[36] Although it seems that complications related to
loosening and failure of implants may be increased with respect to medialized prostheses,[5] it might be argued
that the differences between both types of prostheses would have been reduced by only including the improved
models of the lateralized prostheses. Prostheses with medialized center of rotation have also improved over the
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years (with inclusion of a Morse taper and a new central screw to improve component fixation),[48] but no
studies with older designs of these type of prostheses have been included in the present investigation. Whether
new generation lateralized prostheses increase the risk of glenoid loosening compared to medialized prostheses
needs further research.

The analysis of reoperations, revisions, problems, and complications depending on indications for surgery did not
account for other factors potentially influencing the results (type of prosthesis, type of approach, length of
follow-up, among others). Considering these limitations, the present study demonstrated that the type of
indication influenced the rate of reoperations, revisions, problems, and complications. Specifically, there was a
generally higher rate in revision surgery (changing an anatomic or reverse prosthesis to an RSA) compared to
nonrevision procedures. This finding is consistent with previous literature. Werner et al. found that patients
undergoing RSA as a revision procedure had a higher rate of complications compared to primary cases or patients
undergoing RSA after a failed previous nonprosthetic procedure.[9] However, no P value was provided and the
differences were likely nonstatistically significant due to small sample size (low number of complications). Need
for reoperation in patients with previous surgery (either prosthetic [38%] or nonprosthetic [40%] procedures) was
higher compared to primary RSA (18%; no P value provided). Furthermore, the need for revision surgery was
higher in patients with previous surgery compared to primary cases (no P value provided). These results are
similar to those obtained by Boileau et al., who found that complications and need for reoperations or revision
surgery were higher in patients in the revision group compared with those undergoing RSA for cuff tear
arthropathy or fracture sequelae.[6] Interestingly, Wall et al. were able to find a statistically significant difference
for this specific comparison: there were 36.7% of complications in the revision compared with 13.3% in the
primary procedure group (P < 0.001).[42] The present investigation was able to find significant differences for
specific problems and complications. Thus, hematoma was higher in failed rotator cuff repair, revision of
anatomic prosthesis, and revision of reverse prosthesis, instability was higher in revision of anatomic prosthesis
and failed rotator cuff repair, and infection was higher in revision of anatomic prosthesis, RA, and fracture
sequelae. In addition, reoperations were higher in revision of anatomic prosthesis and revision of reverse
prosthesis and revisions higher in revision of anatomic prosthesis and fracture sequelae. This study also observed
that scapular notch was higher in cuff tear arthropathy and failed rotator cuff repair compared to other
indications. This finding is similar to a previous investigation that demonstrated that the incidence of the scapular
notch increased in cuff tear arthropathy compared to primary osteoarthritis with degenerative cuff tear.[28] In
contrast, other authors have found no differences in scapular notch depending on the type of indication.[35]
Without a specific comparison among types of indications, some studies have found that there were no
differences in scapular notch between patients with or without previous surgery.[38,39] The results from the
abovementioned studies and those from the present investigation are in agreement with results reported by
Zumstein et al.[5] The authors found that problems and complications were, in general, twice as frequent in the
revision group compared to other indications. They also observed a tendency to increase the problems and
complications in the RA and fracture sequelae groups, but this related to the type of approach.[5] The authors
were not able to find differences in scapular notch depending on the type of indications, but they did find that
instability and infection were higher in the revision compared to the primary RSA group. Zumstein et al. also
found that the rate of revision surgery was higher in the revision compared to primary RSA group, but the rate of
reoperations was nearly equal.[5] Although Zumstein et al. did not provide P values for the comparisons of
reoperations, revisions, problems, and complications depending on the type of prosthesis, there is a clear message
which, in addition, is supported by the present investigation: the risk is increased in patients undergoing RSA for
a failed anatomic total shoulder arthroplasty or RSA compared to other indications for surgery.

After a literature review and data analysis performed in the present investigation, two main recommendations can
be elaborated. First, further research is clearly needed to investigate the influence of the type of prosthesis, type
of approach, and indication for surgery altogether in level-I or II-evidence comparative studies on the rate of
reoperations, revisions, problems, and complications, as almost all the evidence is based in level-IV case series
without comparison of these important factors. Second, there are a huge number of factors that may influence the
rate of reoperations, revisions, problems, and complications that are not well controlled in the existing evidence:
length of follow-up,[19,28,51] surgeons’ experience,[41] different rehabilitation protocols (given the multicentric
nature of this study), type of glenosphere (eccentric or concentric),[5,18,35] location and orientation of the
glenosphere and humeral components (glenometaphyseal angle, prosthesis-scapular neck angle, inferiorly placed
glenosphere, anteversion/retroversion of the humeral component),[19,39,52,55] vertical pillar of the scapula,[56]
degree of fatty infiltration of the teres minor muscle[6,28,39] degree of bone stock and glenoid erosion,[26,28,30]
use of cement,[34] or previous surgery.[7,9,36,38,39,42] Therefore, further studies are also needed to assess the
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influence of these factors.

CONCLUSION

Prostheses with lateralized center of rotation had significantly higher glenoid loosening and the need for revision
surgery, but significantly lower rate of scapular notching, compared to medialized prostheses. In addition, the risk
of reoperations, revisions, problems, and complications after RSA was increased in revision cases compared to
other indications for surgery. The value of this analysis is its ability to educate the surgeon and subsequently the
patient on the incidence of complications of RSA surgery, which varies significantly according to the patient's
surgical indication.
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Figure 1

Literature search flow chart
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Table 1

Risk of problems and complications of reverse shoulder arthroplasty depending on the type of approach
and implant employed
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Table 2

Problems and complications of reverse total shoulder arthroplasty depending on indications
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