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Abstract 

Background The use of reverse total shoulder arthroplasty (RTSA) has increased at a greater rate than other shoul-
der procedures. In general, clinical and functional outcomes after RTSA have been favorable regardless of indication. 
However, little evidence exists regarding patient specific factors associated with clinical improvement after RTSA. 
Predicting postoperative outcomes after RTSA may support patients and physicians to establish more accurate 
patient expectations and contribute in treatment decisions. The aim of this study was to determine predictive factors 
for postoperative outcomes after RTSA for patients with degenerative shoulder disorders.

Methods EMBASE, PubMed, Cochrane Library and PEDro were searched to identify cohort studies reporting on pre-
dictive factors for postoperative outcomes after RTSA. Authors independently screened publications on eligibility. Risk 
of bias for each publication was assessed using the QUIPS tool. A qualitative description of the results was given. The 
GRADE framework was used to establish the quality of evidence.

Results A total of 1986 references were found of which 11 relevant articles were included in the analysis. Risk of bias 
was assessed as low (N = 7, 63.6%) or moderate (N = 4, 36.4%). According to the evidence synthesis there was mod-
erate-quality evidence indicating that greater height predicts better postoperative shoulder function, and greater 
preoperative range of motion (ROM) predicts increased postoperative ROM following.

Conclusion Preoperative predictive factors that may predict postoperative outcomes are: patient height and preop-
erative range of motion. These factors should be considered in the preoperative decision making for a RTSA, and can 
potentially be used to aid in preoperative decision making.

Level of evidence Level I; Systematic review.

Keywords Shoulder arthroplasty, Reverse shoulder arthroplasty, Predictive outcomes, Prognostic factors, 
Postoperative outcomes

Introduction
The use of reverse total shoulder arthroplasty (RTSA) has 
increased at a greater rate than other shoulder arthro-
plasty procedures [1, 2]. This trend can be attributed to 
an aging population that desires to remain physically 
active, as well as the expanding range of indications for 
RTSA [3]. The most common indication for RTSA is 
rotator cuff arthropathy, but also includes several condi-
tions that were challenging to treat with an anatomical 
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shoulder arthroplasty (TSA), such as glenohumeral 
arthritis with deformity of the glenoid, proximal humerus 
fracture, failed shoulder arthroplasty and tumors [4].

In general, RTSA has shown favorable clinical and func-
tional outcomes regardless of indication [3]. Lindbloom 
et  al. reported significant improvement in all clinical 
outcome scores [5]. However, some patients may experi-
ence better results after RTSA than others, as outcomes 
can be affected by several factors, such as the underlying 
etiology for glenohumeral degeneration, comorbidities, 
demographics, pre-operative pain, and daily function-
ing [1, 6]. However studies show conflicting results. Poor 
outcomes after RTSA have been noted in certain small 
subgroups of patients, causing some concern. It is impor-
tant to ensure that costly and burdensome arthroplasty 
procedures are only performed on patients who are likely 
to benefit from the procedure [3].

Despite the growing use of RTSA, there is limited evi-
dence available regarding patient specific factors associ-
ated with postoperative improvement after RTSA [1]. 
Prediction models can be used to estimate postopera-
tive outcomes after RTSA and may facilitate patients and 
physicians in making well informed treatment decisions 
[1]. In different orthopedic populations nomograms have 
been developed, based on preoperative predictive fac-
tors, to predict individual post-operative success chance 
of a patient [7–9]. For example, using the nomogram for 
spinal fusion, the chance of achieving a clinically relevant 
postoperative pain reduction is predicted between 0 and 
100% [7]. Based on this percentage, patient and surgeon 
can engage in well-informed decision making if spinal 
surgery is worthwhile. Using such prediction models, 
may lead to better patient selection before orthopedic 
surgery and greater patient satisfaction after surgery [6].

Treatment success in RTSA is measured using a mul-
titude of outcomes, such as patient-reported outcome 
measures (PROMs) (e.g., functional recovery, pain) and 
clinical outcomes (e.g., complication rate, failure rate). 
These outcomes can also be taking into account in pre-
diction models.

Therefore, we performed a systematic review evaluat-
ing associations between preoperative predictive factors 
and postoperative outcomes (PROMs and clinical out-
comes) after RTSA. The aim of this study was to identify 

predictive factors that are predictive for postoperative 
outcomes after RTSA.

Material and methods
The study protocol of this systematic review was regis-
tered in PROSPERO (CRD42021235388). We reported 
our systematic review according to the Preferred Report-
ing Items for Systematic Review and Meta-Analyses 
(PRISMA) guidelines. In this article some terminology 
on prediction modelling research is used. Some impor-
tant recurrent terms are clarified in Table 1.

Literature search
We conducted a comprehensive search of various data 
sources including EMBASE, PubMed, Cochrane Library 
and PEDro to identify relevant studies reporting predic-
tive factors for RTSA before the first of February 2024, 
using the keywords: treatment outcome; prognosis; pre-
diction; shoulder; arthroplasty; prosthesis; and reversed 
(Appendix 1). No restrictions for date or language were 
used. The reference lists of eligible studies were manually 
scanned for potentially relevant papers.

Study selection
The results of the literature search were collected in the 
reference management program Endnote (Clarivate Ana-
lytics, version 9.3.3). Duplicates were identified by one 
author (JC). Two independent reviewers (JC and EvL) 
screened all articles on title and abstract to determine 
their eligibility. In case of disagreement, consensus was 
achieved via a consensus meeting. Thereafter, full-text 
screening was conducted by the same reviewers. Dupli-
cates and articles of which the full-text was unavailable 
were excluded at this stage. The following inclusion crite-
ria were used: 1) RTSA (procedure); 2) Pro- or retrospec-
tive cohort study (design); 3) explore which predictive 
factors independently contribute to the prediction of an 
outcome, i.e. some type of association measure. The fol-
lowing association measures were eligible: relative risks, 
odds ratios, risk difference, regression coefficients, corre-
lation/prediction coefficients, their 95% confidence inter-
vals and P-values. We excluded studies in which patients 
with revisions, tumors, or fractures were included. Stud-
ies that were identified as sub-studies of included studies 

Table 1 Terminology and definitions on prediction modelling

Measures of association: a wide variety of statistics that quantify the strength and direction of the relationship between exposure and outcome vari-
ables, enabling comparison between different groups [10]

Prognostic factor: a measurement that is associated with clinical outcome in the absence of therapy or with the application of a standard therapy 
that patients are likely to receive [11]

Prediction model: these models use multiple prognostic factors in combination to predict the risk of future clinical outcomes in individual patients 
[12]
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were used to complete outcome measures if these were 
not reported in the publication of the main study.

Risk of bias of included studies
The methodologic validity of included studies was 
assessed by two independent researchers (JC and EJ) 
using the Quality In Prognosis Studies (QUIPS) tool [13]. 
The risk of bias for individual studies was considered as: 
1) low, if all domains were rated as low-moderate risk of 
bias; 2) moderate, when one domain was rated as high 
and the remaining domains were rated as low-moderate; 
3) or high, when more than one domain was rated as high 
risk of bias. Conflicts in grading were resolved in a con-
sensus meeting.

Data extraction
One researcher (JC) extracted all data using a custom-
ized template in Excel (Microsoft, version 16.43). Prior 
to analysis, all extracted data were checked with source 
articles to confirm accuracy by two researchers (JC and 
EJ). Differences were resolved in a consensus meeting. 
If data were missing, a maximum of two attempts were 
made to contact the corresponding author to retrieve the 
missing data. The extracted data on predictive factors 
were organized in groups of predictive factors: 1) Per-
sonal factors: age, sex, height, and surgery on dominant 
side; 2) Disorders: diagnoses, prior shoulder surgery, and 
comorbidities; 3) Function: preoperative range of motion 
(ROM), preoperative American Shoulder and Elbow 
Shoulder (ASES) score, and preoperative visual analog 
scale (VAS) score. The extracted data included data on: 
1) the authors; 2) year of publication; 3) follow up dura-
tion; 4) preoperative predictive factor(s); 5) association 
measure, including p-values and confidence intervals; 6) 
postoperative outcomes measure.

Narrative evidence synthesis
The narrative evidence synthesis was performed and 
included a tabulation of results to facilitate compari-
son between studies, with patterns of predictions and 
similarities/differences between studies identified and 
discussed. A meta-analysis was not feasible due to the 
heterogeneity in reported outcome measures.

GRADE assessment
The GRADE PH was used to assess the quality of evi-
dence for each outcome in relation to the potential 
predictive factor [14]. The GRADE PH asses seven dif-
ferent factors for quality of the evidence: I) study phase; 
II) study limitations, as assessed with the QUIPS; III) 
inconsistency; IV) indirectness; V) publication bias and; 
VI) effect size. Moreover, quality of evidence can be 
upgraded if there is evidence of a dose effect relationship.

Results
Literature search
The search strategy identified 1986 potentially relevant 
articles. The abstracts of these studies were reviewed 
to determine the eligibility (Fig.  1). We included 29 
articles for full-text screening. Eighteen studies were 
excluded after full-text screening, based on study 
design (n = 11), incorrect outcome measures (n = 5), 
or lack of predictive data (n = 1). Eleven studies were 
included in the qualitative analysis. According to the 
QUIPS tool 36.4% (n = 4) of the articles were classified 
as moderate risk of bias and 63.6% (n = 7) of the arti-
cles were classified as low risk of bias (Table  2). The 
extracted data of the included studies were summarized 
in Table  3. Due to the heterogeneity between studies 
with regards to reported outcome measures and the 
timing of follow-up measurement we were unable to 
pool any of the predictive values.

Personal factors
Age
Two studies with low to moderate risk of bias evaluated 
the influence of age on shoulder function (ROM) [1, 21] 
and patient experienced shoulder function (ASES- and 
SPADI score) [1] (Table  3). In the study by Friedman 
et  al. higher age was associated with better postopera-
tive ASES and SPADI scores after RTSA [1]. Conversely, 
higher age was associated with a decreased postoperative 
ROM (measured by the active forward flexion and active 
abduction) in the same as well as in a different study by 
Friedman et al. [1, 21]. According to our evidence synthe-
sis, there is low quality evidence that a higher age has an 
negative influence on ROM following RTSA, and very low 
quality evidence suggests that higher age leads to better 
experienced shoulder function.

Sex
Five studies with low to moderate risk of bias evaluated 
the influence of sex on shoulder function (ROM) [16, 21] 
and patient experienced shoulder function (ASES- and 
SST score) [3, 18]. The majority of the results showed 
that the male sex is associated with lower postoperative 
improvement measured using the ASES- and SST score 
(Table  3) [3, 21, 23]. Concerning postoperative ROM 
Schwartz et  al. and Friedman et  al. showed conflict-
ing results [16, 21]. One study presented better postop-
erative ROM (measured by forward flexion) for the male 
sex, while the other presented worse postoperative ROM 
(measured by active external and internal rotation) for 
the male sex after RTSA [16, 21]. According to our evi-
dence synthesis, there is low to very low quality evidence 
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that suggests sex is associated with ROM and patient 
experienced shoulder function after RTSA.

Patient height
Two studies with low to moderate risk of bias evalu-
ated the influence of patient height on shoulder function 
(ROM) [21] and patient experienced shoulder function 
(ASES- and SST score) [18, 21] (Table 3). The results of 
both studies showed that greater patient height is asso-
ciated with better postoperative outcomes [18, 21]. 
Friedman et al. showed that greater patient height is asso-
ciated with better postoperative ASES score and ROM 

(measured by active external and internal rotation) [21]. 
According to our evidence synthesis, there is low quality 
evidence suggesting that greater patient height is associ-
ated with better ROM and moderate quality evidence for 
an association with better patient experienced shoulder 
function after RTSA.

Dominant side
Two studies with low to moderate risk of bias evaluated 
the influence of surgery on the dominant arm on shoul-
der function (ROM) [17] and patient experienced shoul-
der function (SST score) [18]. Both studies showed that 
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Records removed before 
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Duplicate records removed  
(n = 0)
Records marked as ineligible 
by automation tools (n = 0)
Records removed for other 
reasons (n = 0)

Records screened
(n = 1986)

Records excluded
(n = 1957)

Reports sought for retrieval
(n = 29)

Reports not retrieved
(n = 0)

Reports assessed for eligibility
(n = 29) Reports excluded:

Wrong study design (n = 11)
Wrong outcome (n = 6)
Wrong methodology (n = 1)

Studies included in review
(n = 11)
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surgery on the dominant arm is associated with better 
postoperative function: higher ROM (measured by active 
forward flexion) and higher SST scores (Table 3) [17, 18]. 
Additionally, the data revealed that patients who had an 
operation on their dominant side had a greater success 
rate and faster recovery than patients with an operation 
on their non-dominant side [17, 18]. According to our evi-
dence synthesis, there is very low quality evidence suggest-
ing that surgery on the dominant hand is associated with 
better postoperative ROM and better patient experienced 
shoulder function after RTSA.

Disorders
Diagnoses
Three studies with low to moderate risk of bias evalu-
ated the influence of the preoperative diagnosis on 
patient experienced shoulder function (ASES score) [3, 
18, 20]. Two studies showed that the presence of rota-
tor cuff arthropathy was predictive for better postopera-
tive ASES score compared to osteoarthritis (Table 3) [3, 
18]. One study showed that the presence of rotator cuff 
arthropathy was associated with low pre-to-postoper-
ative ASES score improvement (the bottom 30th per-
centile of improvement), which indicates a low degree 

of improvement [20]. There is very low quality evidence 
for the association of diagnosis (rotator cuff arthropathy) 
with better postoperative patient experienced shoulder 
function after RTSA.

Prior shoulder surgery
Two studies with low risk of bias evaluated the influ-
ence of previous shoulder surgery on shoulder function 
(ROM) [21] and patient experienced shoulder function 
(ASES score) [20, 21]. Both studies showed that prior 
shoulder surgery is associated with lower postoperative 
function: decreased ROM (measured by forward flex-
ion) and lower ASES scores (Table 3), resulting in lower 
success rates [20, 21]. According to our evidence synthe-
sis, there is low quality evidence suggesting that no prior 
shoulder surgery is associated with better patient experi-
enced shoulder function and better ROM after RTSA.

Comorbidities
Two studies with low to moderate risk of bias evalu-
ated the influence of comorbidities on shoulder function 
(ROM) [21] and patient experienced shoulder func-
tion (ASES score) [3]. One study showed that having 
more comorbidities (such as hypertension, diabetes or 

Table 2 Assessment of methodologic quality

For each of the 6 domains in the QUIPS tool, responses to the prompting items are taken together to inform the judgment of risk of bias. To grade the tool, each of the 
6 potential bias domains is rated as having high, moderate, or low risk of bias. The risk of bias for individual studies was considered as: low if all domains were rated 
as low-moderate risk of bias; moderate when one domain was rated as high and the remaining domains were rated as low-moderate; or high when more than one 
domain was rated as high risk of bias

Included study Study 
participation

Study attrition Predictive factor 
measurement

Outcome 
measurement

Study 
confounding

Statistical 
analysis and 
reporting

Overall 
conclusion

Friedman, R. J., 
et al. (2018) [1]

Low risk Moderate risk Low risk Low risk High risk Low risk Moderate risk

Werner, B. C., et al. 
(2016) [3]

Low risk Moderate risk Moderate risk Low risk Moderate risk Low risk Moderate risk

Rauck, R. C., et al. 
(2018) [15]

Low risk Low risk Low risk Low risk Low risk Low risk Low risk

Schwartz, D. G., 
et al. (2014) [16]

Low risk High risk Low risk Low risk Low risk Moderate risk Moderate risk

Collin, P., et al. 
(2017) [17]

Low risk Low risk Low risk Low risk Low risk Low risk Low risk

DeVito, P., et al. 
(2019) [18]

Low risk High risk Low risk Low risk Low risk Moderate risk Moderate risk

Rauck, R. C., et al. 
(2020) [19] 

Low risk Low risk Low risk Low risk Low risk Moderate risk Low risk

Carducci, M. P., 
et al. (2019) [20]

Low risk Moderate risk Low risk Low risk Low risk Low risk Low risk

Friedman, R. J., 
et al. (2019) [21]

Low risk Moderate risk Low risk Low risk Low risk Low risk Low risk

Morris, B. J., et al. 
(2015) [22]

Low risk Moderate risk Low risk Low risk Low risk Low risk Low risk

Baram, A., et al. 
(2020) [23]

Moderate risk Moderate risk Low risk Low risk Low risk Low risk Low risk
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depression) was associated with poorer postoperative 
patient experienced shoulder function [3]. Meanwhile, 
the other study found an association between hyper-
tension and postoperative ROM, but not with other 
comorbidities (Table  3) [21]. In this study, the presence 
of hypertension was associated with better postoperative 
forward flexion. According to our evidence synthesis, there 
is low quality evidence for the association of comorbidities 
with postoperative ROM and very low quality evidence 
suggesting that comorbidities are associated with patient 
experienced shoulder function after RTSA.

Function & activity
Preoperative ASES score
Four studies with low to moderate risk of bias evaluated 
the influence of the preoperative ASES score on shoulder 
function (ROM) [21] and patient experienced shoulder 
function (ASES score) after RTSA [3, 18, 20, 21]. Two 
studies revealed that a better preoperative ASES score 
was associated with poorer postoperative improvement 
(measured using the ASES score) [3, 20], while two stud-
ies revealed that a better preoperative ASES score was 
associated with better postoperative ASES score [18, 
21] (Table 3). Additionally, one study showed that a bet-
ter preoperative ASES score was associated with better 
postoperative active internal rotation, but worse post-
operative active external rotation [21]. According to our 
evidence synthesis, there is low quality evidence suggest-
ing that higher preoperative ASES score is associated with 
better ROM and patient experienced shoulder function 
after RTSA.

Preoperative ROM
Three studies with low to moderate risk of bias evalu-
ated the influence of the preoperative ROM on shoul-
der function (ROM) [16, 17, 21] and patient experienced 
shoulder function (ASES score) [21]. All studies showed 
that greater preoperative ROM was associated with 
greater postoperative ROM [16, 17, 21] measured by 
the degree of forward flexion, abduction and external 
rotation (Table  3). Though, Friedman et  al. revealed in 
their study that greater preoperative abduction leads to 
lower postoperative forward flexion, but better postop-
erative abduction [21]. Besides, Friedman et  al. showed 
that greater preoperative ROM (measured by external 
rotation and forward flexion) was associated with better 
postoperative ASES score [21]. According to our evidence 
synthesis, there is moderate quality evidence suggesting 
that better preoperative ROM is associated with better 
ROM, and very low quality evidence for better preop-
erative ROM being associated with better patient experi-
enced shoulder function after RTSA.

Preoperative VAS score
Three studies with low to moderate risk of bias evaluated 
the influence of preoperative pain (VAS score and opi-
oid use) on shoulder function (ROM) [21], patient expe-
rienced shoulder function (ASES- and SST scores) [18, 
20] and pain (VAS score) [21]. One study showed that a 
higher preoperative VAS score was associated with bet-
ter postoperative ASES- and SST scores [18]. Another 
study showed that greater preoperative opioid use was 
associated with lower postoperative ASES score and less 
improvement (the bottom 30th percentile of improve-
ment) [20] (Table 3). Additionally, one study showed that 
a higher preoperative VAS score was associated with 
better postoperative VAS score (indicating less postop-
erative pain), but also with a lower postoperative ROM 
(measured by forward flexion) [21]. According to our evi-
dence synthesis, there is very low quality evidence for the 
association of preoperative pain with patient experienced 
shoulder function, and low quality evidence suggesting 
that a higher preoperative VAS score is associated with 
better ROM after RTSA.

Results GRADE
The GRADE PH was used to assess the overall quality of 
evidence of the included studies. The full results can be 
found in Appendix 2. The results of the overall quality of 
evidence are summarized in Table 4.

Discussion
Eleven studies reported on preoperative predictive fac-
tors for postoperative outcomes after RTSA. Based on the 
evidence synthesis, we found moderate-quality evidence 
indicating that greater height predicts better postopera-
tive shoulder function, and greater preoperative range of 
motion (ROM) predicts increased postoperative ROM. 
However, for all other predictive factors the quality of 
evidence was low or very low. The factors with moderate-
quality evidence should be considered in the preoperative 
decision making for a RTSA.

Muscular strength restoration relies on the restora-
tion of muscle length. Deltoid and infraspinatus length 
are known to be variable but are highly correlated with 
patient length [24]. Patients with greater height benefit 
from a larger lever arm, leading to improved range of 
motion and enhanced function after RTSA. In patients 
with greater height the joint is to be expected to be larger, 
accommodating greater motion. This also allows for the 
insertion of larger glenospheres, further contributing to 
the observed influence of height on range of motion.

Better preoperative ROM result in better ROM after 
RTSA. Collin et al. elucidated several reasons why poor 
preoperative ROM may be associated with recovery of 
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ROM following RTSA [17]. Poor preoperative active 
deltoid function suggest significant functional compro-
mise, potentially indicating chronic deltoid de-condi-
tioning and a lack of a functional rotator cuff. Mizuno 
et  al. previously noted that patients treated with an 
RTSA for primary glenohumeral arthritis and an intact 
rotator cuff demonstrated improved ROM compared to 
patients with rotator cuff arthropathy [25], highlighting 
the importance of a functional rotator cuff. Secondly, 
chronic poor ROM can leads to cortical adaptation 
[17]. Meaning lack of use in the daily life of a limb may, 
with time, remodel the brain and contribute to persis-
tent deltoid weakness after RTSA. Initiating exercise 
therapy preoperatively in frail patients may reduce 
cortical adaptation, as suggested by previous research 
[26]. These findings are in line with literature on other 
orthopedic surgery populations, where ‘fitter’ patients 
tend to achieve better outcomes [27]. Importantly, this 
factor is modifiable before surgery. There is a growing 
body of evidence that preoperative education and exer-
cise (prehabilitation), can increase the physiological 
reserve, physical capacity and ROM of patients before 

surgery, aiding postoperative (functional) recovery 
after major joint replacement surgery [28, 29]. In the 
case of RTSA, optimizing deltoid functioning preopera-
tively may contribute to improving postoperative range 
of motion.

The predictive value of age has been established for 
numerous orthopedic procedures, such as total hip and 
knee arthroplasty, and has revealed to be associated with 
various postoperative outcomes (such as lower ROM and 
lower Oxford score) [1]. Although only very low to low 
quality evidence was found in this review. The population 
of included studies mainly consisted of patients aged < 70 
years, and no stratified analysis was performed. This 
may explain why no association between age and func-
tioning or ROM was found in our review. In real-world 
practice the age variability of patients undergoing RSA is 
much larger, and so the true strength of the association 
between age and outcomes after RSA may differ.

In the Netherlands in 2020, it was reported that 12 to 
16% of patients who underwent non-arthroplasty shoul-
der surgery ultimately required a shoulder arthroplasty 
procedure (LROI). Studies have indicated that patients 
undergoing total knee arthroplasty are at increased risks 
of postoperative complications if they had prior arthro-
scopic knee surgery [30]. The high prevalence of previous 
shoulder surgery, but limited quality available evidence 
highlight the need for an improved understanding of the 
association with postoperative outcomes after RTSA.

Limitations
Most studies did not report on which operative tech-
niques were used and included in the different studies. If 
different surgical procedures were indeed included, this 
could have had an important influence on the results, 
leading to high heterogeneity in the included population 
and surgical techniques. Conversely, the use of studies 
from different countries and healthcare settings improves 
the generalizability of our findings. Among the eleven 
included studies, four were prospective and seven retro-
spective. In general findings of retrospective cohort stud-
ies are less reliable than those of prospective studies.

For most predictive factors the quality of evidence was 
low or very low, meaning there is little certainty in the 
estimates and new studies are likely to influence the find-
ings. A strength of our study is the large sample size of 
the total population included in the systematic review. 
The sample size varied from 137 to 1332 (mean 424; 
median 198) across the studies. The review process was 
limited because it relied on a limited number of evidence 
databases and did not consider grey literature. Moreover, 
due to the heterogeneity in the included studies, a meta-
analysis was not feasible.

Table 4 Overall quality of evidence

Outcome Predictors Level of evidence

Shoulder function Age Very low

Sex Very low

Height Moderate

Dominant arm Very low

Diagnosis Very low

Prior shoulder surgery Low

Preoperative ASES Low

Preoperative ROM Very low

Preoperative pain Very low

Opioid use Very low

ROM Age Low

Sex Low

Height Low

Dominant arm Very low

Prior shoulder surgery Low

Comorbidities Low

Preoperative ASES Low

Preoperative ROM Moderate

Preoperative pain Low

Infection rate Age Very low

Failure Sex Very low

Diagnosis Very low

Comorbidities Very low

Preoperative ASES Very low

Revision Sex Low

Satisfaction Sex Very low
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Recommendation
Predicting the outcome of RTSA for individual patients 
is challenging, as prognoses vary substantially between 
patients. An accurate prediction model may contrib-
ute to objectifying an individual’s prognosis, identify 
risk factors and select the most beneficial treatment 
for each patient. For such a model to be developed, 
predictive factors capable of predicting postoperative 
outcomes must be identified. The quality of most iden-
tified predictive factors was weak, further high quality 
research is necessary to identify predictive factors. The 
grading of the evidence was mostly affected by the indi-
rectness of evidence and publication bias. For almost 
all predictive factors only singular phase I studies were 
available, which are vulnerable to type I errors and pub-
lication bias. To improve the quality of evidence, phase 
II or III studie exploring the underlying mechanisms 
of predictive factors with the outcomes should be con-
ducted [14].

Conclusion
Our study analyzed which preoperative factors were 
predictive for multiple postoperative outcomes after 
RTSA. Overall there is low quality evidence on predic-
tive factors for postoperative outcomes after RTSA. 
Based on moderate evidence only two factors could be 
considered in clinical practice: preoperative ROM and 
height. These predictors should be taken into account 
when counseling patients regarding RTSA and to estab-
lish more accurate patient specific expectations prior to 
surgery.
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