
1

 January 2024. Volume 14. Number 1

Ali Parvaneh Sarand2* , Ali Asghar Norasteh1 

1. Department of Physiotherapy, Faculty of Medicine, Guilan University of Medical Sciences, Rasht, Iran.
2. Department of Sports Injury and Corrective Exercise, Faculty of Physical Education & Sport Sciences, University of Guilan, Rasht, Iran.

* Corresponding Author:
Ali Parvaneh Sarand
Address: Department of Sports Injury and Corrective Exercise, Faculty of Physical Education & Sport Sciences, University of Guilan, Rasht, Iran.
Phone: +98 (939) 0883903 
E-mail: ali.parvanehsarand@yahoo.com

Review Paper
Return to Sport After Shoulder Arthroplasty:  
A Systematic Review

Purpose: Shoulder arthroplasty, a dependable and successful method to relieve pain and restore 
joint mobility, is increasingly chosen by a large number of individuals. The recent rise in interest 
in a return to sport (RTS) after shoulder arthroplasty prompts a comprehensive review of RTS 
outcomes in this context.

Methods: This systematic review was conducted to extensively examine RTS elements following 
shoulder arthroplasty. The review included searches from various databases, including Web of 
Science, PEDRO, Google Scholar, PubMed, ScienceDirect, SCOPUS, and CINAHL, spanning 
from January 2000 to May 2023. Additionally, a thorough manual search was undertaken, 
including a comprehensive review of article sources.

Results: Among 18 articles, we found significant RTS rates (>80%), level (high/excellent), 
time to RTS (5.3 months to 9.1 months), and a high number of RTS patients in swimming after 
shoulder arthroplasty. After shoulder arthroplasty, patients returned to some sports activities, such 
as swimming, tennis, golf, leg sports, skiing, and so on.

Conclusion: This systematic review showed significantly high RTS rates, levels, and number 
of patients among different arthroplasty types, such as total shoulder arthroplasty (TSA) and 
reversed total shoulder arthroplasty (RTSA). The most prevalent sport was swimming among 
patients. We hope this comprehensive systematic review provides insight into coaches and 
trainers to help patients increase their quality of life and have successful RTS after shoulder 
arthroplasty.
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Introduction

ver the past few decades, shoulder arthro-
plasty has become a reliable and successful 
treatment for end-stage glenohumeral ar-
thritis and post-traumatic sequelae [1-3] to 
relieve pain and restore mobility to the joint 
[3, 4]. The number of individuals opting for 

shoulder arthroplasty is on the rise, thanks to the develop-
ment of more sophisticated implants and surgical techniques 
[5]. As life expectancy continues to increase, many elderly 
people are looking to maintain an active lifestyle, even after 
undergoing shoulder arthroplasty, to enjoy a higher quality 
of life [5]. However, engaging in sports or intense physical 
activity after arthroplasty carries certain risks, such as dislo-
cation, polyethylene wear, and loosening of the implants [6].

Some different kinds of arthroplasty include reversed 
shoulder arthroplasty (RSA) [7], reversed total shoulder 
arthroplasty (RTSA) [8], total shoulder arthroplasty (TSA) 
[9], shoulder hemiarthroplasty (HSA) [10], humeral hemi-
arthroplasty (HHA) [11], humeral head resurfacing (HHR) 
[12] with biologic or prosthetic glenoid resurfacing (TSR) 
[12]. Increased shoulder arthroplasty was used for different 
diseases, such as osteoarthritis (OA), post-traumatic arthritis, 
inflammatory arthritis, osteonecrosis, rotator cuff dysfunc-
tion, and comminuted fractures [13]. 

The significance of participating in sports after shoulder 
arthroplasty has increased due to a heightened focus on 

physical fitness, making it more clinically relevant [13]. An 
increasing segment of the aging population, undergoing joint 
replacement surgery, expresses interest in sports and physi-
cal activities. If joint arthroplasty is required, their participa-
tion in sports activities may be limited. After different joint 
arthroplasties, previous studies have shown a return to sport 
(RTS) [14-22]. Since shoulder arthroplasty is a successful 
treatment, more attention has been paid to the patient’s aim 
of RTS [3, 10]. A common inquiry among patients undergo-
ing shoulder arthroplasty is whether they can resume their 
pre-surgery activities, including questions about the types of 
sports or work they can expect post-procedure [3, 10].

The patient questionnaire consisted of closed-ended ques-
tions, prompting participants to express their agreement with 
the surgeon’s evaluation of their operated shoulder by mark-
ing a circle. This approach resulted in high levels of agree-
ment with the surgeon’s assessment [23]. The assessment 
incorporated a 0-10 pain scale (0 indicating no pain and 10 in-
dicating severe pain). Participants reported their current pain 
medication usage, categorized as none, over-the-counter, nar-
cotic, or a combination of over-the-counter and narcotic. The 
range of motion was evaluated through a diagram, specifying 
forward flexion in degrees, external rotation in degrees, and 
internal rotation on a scale of 1-8. Strength was measured on 
a 10-point scale, ranging from 0 (complete paralysis) to 10 
(normal strength) [23]. Lastly, RTS criteria are mostly evalu-
ated quantitatively by the physical activity and sport-related 
questionnaires [4, 7-10, 13, 24-35]. However, much research 
is needed to complete the information in this field.

O

Highlights 

• In this systematic review, return to sport (RTS) rates of different kinds of shoulder arthroplasty are reported.

• In addition, the RTS rate, level, and number of patients are high after shoulder arthroplasty, especially the types of 
total shoulder arthroplasty (TSA) and reversed total shoulder arthroplasty (RTSA).

• To date, swimming is the most common and popular sport activity that patients return to after shoulder arthroplasty.

Plain Language Summary 

Shoulder arthroplasty is a medical procedure that helps reduce pain and improve joint movement in the shoulder. 
Many people choose this surgery and more and more return to sports (RTS) afterward. This study focused on assessing 
the RTS capability after shoulder arthroplasty. Analyzing 18 articles, the consistent finding across all of them indicated 
that most (over 80%) individuals successfully resumed sports activities at a high level of performance. It took them 
about 5.3 to 9.1 months to return to their sports, and a lot of them started with swimming. People also returned to other 
sports after shoulder arthroplasty, such as tennis, golf, running, skiing, and more. This review also found that different 
types of arthroplasty, such as total shoulder arthroplasty (TSA) and reversed total shoulder arthroplasty (RTSA) had 
good results for people returning to sports. Therefore, if you are a coach or trainer, this study shows that people can 
have a successful RTS after shoulder arthroplasty. It can improve their quality of life and help them enjoy sports again.

Parvaneh Sarand A, Norasteh AA. RTS After Shoulder Replacement. PTJ. 2024; 14(1):1-10
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Given the significance of RTS, this study was conducted 
to thoroughly review the RTS outcomes following shoulder 
arthroplasty.

Materials and Methods 

This is a systematic review based on guidelines for pre-
ferred reporting items.

Search strategy

This review thoroughly examines RTS following shoulder 
arthroplasty. It involves searching databases, such as Web 
of Science, PEDRO, Google Scholar, PubMed, SCOPUS, 
and CINAHL using two sets of keyword groups, (group 1) 
“return to sport” or “return to play” or “return to competi-
tion” or “return to physical activity”; and (group 2) “shoul-
der arthroplasty” or “shoulder replacement”. The two sets 
of combinations were investigated in the title, abstract, and 
keywords of studies published in journals indexed in the 
databases, covering the period from January 2000 to May 
2023. Additionally, a manual search and a comprehensive 
review of article sources were conducted to identify articles 
that may not have been captured through electronic searches.

Eligibility criteria

The inclusion criteria included individuals, including ath-
letes, who underwent various types of shoulder arthroplasty 
for reasons, such as rotator cuff tear, arthropathy, inflam-
mation, glenohumeral OA, inflammatory OA, and fracture. 
Other criteria included a history of sports participation, a fol-
low-up duration of >1 year, age >65 years, English-language 
articles, and the inclusion of full-text studies with cross-sec-
tional and cohort designs.

The exclusion criteria included non-English articles, fol-
low-up durations of <1 year, age <65 years, revision surgery 
cases, unwilling or deceased patients, those lacking a history 
of sports participation, individuals unreachable after mul-

tiple telephone calls, those diagnosed with fracture sequelae 
or other shoulder injuries, such as fractures of the proximal 
humerus, and articles briefly published in congresses and 
seminars.

Study selection

The search was conducted in English, with all texts 
screened by researchers. A total of 4 035 articles were ob-
tained from databases using relevant keywords. Initial 
screening of article titles resulted in the removal of 15 du-
plicates. Subsequent examination of abstracts led to the 
exclusion of 3 945 articles that did not meet the inclusion 
criteria. Full-text assessment was performed on 75 articles, 
with 57 articles excluded for various reasons, such as being 
in languages other than English (e.g. Chinese, Hindi, Italian, 
Spanish) or not being relevant to the RTS after shoulder ar-
throplasty. Ultimately, 18 articles, meeting all criteria, were 
included in the review, and their results were comprehen-
sively reported. A senior researcher independently verified 
the final list of selected articles to ensure alignment with the 
study’s objectives. Figure 1 shows the study selection pro-
cess, and Table 1 presents the population, intervention, com-
parison, outcome, and study (PICOS)-type framework based 
on the specified research question.

Through searches in databases, including Web of Science, 
PEDRO, Google Scholar, PubMed, SCOPUS, and CI-
NAHL, 4 035 articles were initially obtained. Following the 
removal of duplicate titles, 4 020 abstracts were reviewed. 
Subsequently, 15 articles were excluded based on abstract 
assessment, leaving 75 full-text articles for further exami-
nation. After a thorough review of the full-text articles, 57 
were excluded, and 18 were ultimately included in the study. 
Table 2 shows the evaluation process for the study’s quality, 
and Figure 1 shows the process of assessing and selecting 
research articles.

Table 1. PICOS framework

Framework Components Description

Population Athletes or people who underwent shoulder arthroplasty

Intervention Measuring the RTS components after shoulder arthroplasty

Comparison The present study includes a thorough report of the selected research, aiming to compare the results 
across studies to identify the types of arthroplasty associated with the highest rates of RTS.

Outcome The primary objective of this review was to identify and report the factors related to RTS after shoulder 
arthroplasty.

Study type Cross-sectional studies, and cohort designs

RTS: Return to sport.
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Results

By summarizing the results obtained from the review of 
the studies, it was found that different kinds of shoulder 
arthroplasty were used in these studies. Eighteen different 
shoulder arthroplasty articles were reported with 18 different 
columns, including the author and year (stating the related 
authors’ name and the year that the article was conducted), 
article type (stating the type of article whether it’s cross-sec-
tional or cohort), year range (stating the range of time that 
the information of the patients has been collected), number 
of patients (No. of patients) (stating the patients’ number 
who participated in the related study), sports history (stating 
the history of the sport of the patients), sex (stating the pa-
tients’ related gender to determine whether they were male, 
female, or bisexual, mean age (stating the mean age of the 
individuals in the related study), arthroplasty type and No. 
(stating the type of arthroplasty in terms of surgery, such as 
RSA, TSA, and so forth, also stating the related number of 
arthroplasties that have been done until that time), question-
naire (stating the elements and components of the related 
questionnaires), mean follow-up (stating the average follow-
up times of the patients in the related study), rate of RTS 

(stating the return to sport rate with the percentage), No. of 
RTS patients (stating the number of patients who returned 
to their sports), level of RTS (stating the RTS magnitude or 
size), sports activity (stating the different kinds of sports that 
patients returned after arthroplasty), rate of return to work 
(RTW) (stating the return to work or physical activity rate 
with the percentage), time to RTS and RTW (stating the time 
range that patients return to sport and work), and rehabili-
tation (stating the rehabilitation protocols that some studies 
conducted after arthroplasty before RTS. Table 3 presents 
the studies concerning shoulder arthroplasty.

Discussion and Conclusion

This study was conducted to report factors related to RTS 
after shoulder arthroplasty. The main results of the article 
were the high proportion of RTS rate, level, and number 
of patients after shoulder arthroplasty, especially the types 
TSA and RTSA.

All articles were between 2008-2023. From 1988 to 
2019, out of 18 articles, 16 were cross-sectional studies 
and 2 were cohort studies. Two articles reported that the 

Table 2. The process of evaluating the quality of this study quality assessment tool for observational cohort and cross-sectional studies [36]

Criteria Yes No Other
(CD, NR, NA)

1. Was the research question or objective clearly articulated in this paper? *

2. Was the study population specified and defined in the study? *

3. Was the participation rate of eligible individuals at least 50%? NA

4. Were all subjects selected or recruited from the same or similar populations (including the same period)? 
Were the inclusion and exclusion criteria for participation in the study prespecified and consistently applied to all 
participants?

*

5. Was there a justification for the sample size, a description of statistical power, or information on variance and 
effect estimates provided in the study? *

6. In the analyses presented in this paper, were the exposures of interest measured before the outcomes were 
assessed? *

7. Was the timeframe adequate to reasonably anticipate an association between the exposure and outcome, if 
one existed? *

8. Did the study explore different levels of exposure related to the outcome, considering variations in the amount 
or level of the exposure (e.g. exposure categories or continuous measurement)? *

9. Were the measures of exposure (independent variables) clearly defined, valid, reliable, and consistently imple-
mented across all study participants? *

10. Was the exposure assessed multiple times throughout the study? *

11. Were the outcome measures (dependent variables) clearly defined, valid, reliable, and implemented consis-
tently across all study participants? *

12. Were the individuals assessing the outcomes unaware of the exposure status of the participants? NR

13. Was the loss to follow-up after the baseline 20% or less? NR

14. Were crucial potential confounding variables measured and statistically adjusted for their impact on the as-
sociation between exposures and outcomes? *

Abbreviations: CD: Cannot determine; NA: Not applicable; NR: Not reported.

Parvaneh Sarand A, Norasteh AA. RTS After Shoulder Replacement. PTJ. 2024; 14(1):1-10
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sport history was 5 and <5 years and in terms of sex, 4 
out of 5 articles were both male and female and 1 was just 
female. Besides, except for 5 out of 18 articles in mean 
follow-up, all mean age and follow-up time have been re-
ported.

From an arthroplasty-type perspective, 7 out of 18 ar-
ticles were RTSA, 6 were TSA, 4 were RSA, and others 
were HSA, HHA, and HHR, respectively. As a result, 
RTSA was the most common and popular treatment meth-
od among 18 articles that patients underwent during their 
surgery.

Additionally, the tools used to evaluate all patients were 
mostly the patient-reported outcome measures evaluating 
patients’ sports type, frequency, RTS time, sports partici-
pation, level of sport and pain, sports activity, hand domi-
nance, previous surgery, work status, physical fitness, and 
side of the shoulder replacement, additionally, various re-
liable questionnaires, such as disability of arm, shoulder, 
and hand (DASH) (quick DASH), Oxford shoulder score, 
satisfaction, American Shoulder and Elbow Surgeons 
shoulder score (ASES score), visual analog scale (VAS), 
short form 12 (SF-12), single assessment numeric evalu-
ation (SANE), constant score, subjective shoulder value 
(SSV), and shoulder activity scale (SAS), were utilized in 
the study.

Seven out of 18 articles used a post-operative rehabilita-
tion protocol. The protocol consisted of some restriction 
protocol, including external rotation until 30 degrees for 
2-3 weeks, sling, active range of motion (AROM) and 
passive range of motion (PROM) exercises, isometric 
exercises for 10-12 weeks, strengthening exercises for 12 
minutes of 3 weeks and then started their sport or work 
after 3-6 months.

Last but not least, this review also reported the rate, level, 
time to return, the number of RTS patients, and sports ac-
tivities after different shoulder arthroplasties. Seventeen 
out of 18 articles reported the RTS rate above 80%. Eleven 
out of 18 articles reported the level of RTS was high and 
excellent. Five out of 18 articles reported the time to RTS 
between 5.3 months to 9.1 months. Also, the number of 
RTS patients reported in 8 articles and the highest one was 
55 out of 57 patients. Moreover, the rate and time of RTW 
are also reported in some articles. The RTW rate was re-
ported in 5 studies and the highest was 93% in TSA and 
83% in RSA. Time to RTW was reported to be 3.7 months 
in just one study. In terms of the sports activity after the RTS 
report, 15 out of 18 articles mentioned some sports activi-
ties that the patients participated in swimming, leg sports, 
tennis, golf, skiing, and so forth. Among these, swimming 
(100%) was the most common and popular sport in which 
patients could take part after shoulder arthroplasty.

 

 

 

 

 

 

 

 

 

 

 

 

 

By searching in the databases 
Google Scholar, ScienceDirect 
, and PubMed, 4035 articles 

were obtained 

15 duplicate articles were 
excluded from the study After removing duplicate 

titles, 4020 abstracts were 
selected for review 

3945 articles after abstract 
review were excluded from 
the study for the following 

reasons: Studies conducted on 
patients - Not being in the 

desired age range - Having an 
intervention 

75 full-text articles were 
selected 

57 articles were excluded 
from the study due to non-

compliance with the inclusion 
criteria. 18 articles were included in 

the study 

Figure 1. The PRISMA procedure in the current review study
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Table 3. Shoulder arthroplasty

Author/Year Article Type Year No. of Patients Sex Non-athletic Athletic

Bülhoff et al.
2016 [24] Cross-sectional 2000-2009 38 patients ; M: 3/F: 35 (92%) M/F 17 (45%) 21 (55%)

Wang et al.
2016 [8] Cross-sectional 2008-2013 51 patients - - -

Al Housni et al.
2022 [25] Cross-sectional April 2009-May 2019 106 patients; M: 44/F: 64 - - -

Garcia et al.
2015 [26] Cross-sectional 2007-2013 102 patients reachable for 

interview - - -

Godin et al.
2019 [27] Cross-sectional November 2005-Septem-

ber 2014 110 patients - - -

Kolling et al.
2017 [28] Cross-sectional May 2010-May 2015 305 patients ; M: 38%/F: 62% M/F - -

Shimada et al.
2023 [29] Cross-sectional April 2012-August 2017

86 patients; aTSA: 30 
shoulders-M: 10/F: 20 RSA: 60 

shoulders-M: 39/F: 21
- - -

Simovitch e al.
2015 [30] Cross-sectional 2007-2012 40 patients - - -

Tangtiphaiboon-
tana et al. 2021 

[31]
Cross-sectional 2014-2016 109 patients; Unilateral RSA: 

93-Bilateral RSA: 16 - - -

Brusalis et al.
2023 [7] Cohort 1rst January 2016-1rst 

July 2019 238 patients; M: 39%/F: 61% - - -

Bülhoff et al.
2017 [10] Cross-sectional 1997-2007 M: 18 (43%)/F: 24 (57%) M/F 13 (31%) 29 (69%)

Bülhoff et al
2014 [32] Cross-sectional 154 patients - 49 (32%) 105 (68%)

Cvetanovich et al.
2017 [33] Cross-sectional 1st February 2014-1st 

March 2017
27 shoulders; M: 92.6%/F: 

7.4% M/F -

Garcia et al.
2017 [9] Cross-sectional 2000-2014 59 out 70 patients (61 

shoulders) - - -

Golant et al.
2012 [13] Cross-sectional - 310 patients - - -

Liu et al. 
2016 [34] Cohort 2007-2013 RTSA: 102; HHA: 71 F - -

Mannava et al. 
2018 [35] Cross-sectional December 2005-January 

2015 165 patients (186 shoulders) - - -

McCarty et al.
2008 [4] Cross-sectional 1988-1997 75 patients (86 shoulders) - - -

Author/Year Sport History Questionnaire Arthroplasty type & No. Mean Age/Range

Bülhoff et al.
2016 [24] 5 years Sport type-Frequency; RTS time RTSA-90 G1: 76.2/65-85 years; G2: 

78.4/68-92 years

Wang et al.
2016 [8] - DASH (Quick DASH); Oxford Shoulder Score; 

Biodex dynamometer RTSA-83 74.1 years/65-80 years

Al Housni et al.
2022 [25] - Sport participation; Frequency & level of pain; 

Satisfaction RTSR-108 74 years/51-88 years

Garcia et al.
2015 [26] - Sport activity; Physical fitness; ASES-VAS RTSA 74.8 years/49.9-92.6 years

Godin et al.
2019 [27] - Short form 12 (Sh-form 12); DASH (Quick 

DASH)-ASES; VAS-SANE-Satisfaction RTSA-115 68 years/45-87 years

Kolling et al.
2017 [28] - Schumann:; Past & present sport type; Level of 

activity-RTS time; RSA 77.1 years

Shimada et al.
2023 [29] - Complete/incomplete RTS time; Sport activity 

frequency-VAS; Constant Score-Satisfaction; aTSA & RSA-90 aTSA: 71 years/56-85 years; 
RSA: 72 years/56-83 years

Simovitch e al.
2015 [30] - Sub. Shoulder Value (SSV); VAS-ASES Score; 

Constant Score; RTSA-41 73 years
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Author/Year Sport History Questionnaire Arthroplasty type & No. Mean Age/Range

Tangtiphaiboontana 
et al. 2021 [31] - Sport activity-RTS time-SSV ASES Score; RSA 70 years/34-86 years

Brusalis et al.
2023 [7] - PROMS-ASES Score-SAS RSA 71 years

Bülhoff et al.
2017 [10] >5 years Sport activity-Frequency; RTS time-Level of 

sport HAS-145 G1: 56.3 years-21-75 years; G2: 
66.9 years/29-80 years

Bülhoff et al
2014 [32] -

Sport specific activity & frequency Affected 
side; Hand dominance-Previous surgery-Work 

status; 
TSAs-170 G1: 71 years/33-88 years; G2: 

76 years/54-88 years

Cvetanovich et al.
2017 [33] - PROMs-VAS-SANE Score; ASES Score-SF-12 

Score
TSA with inlay glenoid 

components-27 52.1 years

Garcia et al.
2017 [9] - VAS-ASES Score-Satisfaction TSA-61 48.9 years/25-55 years

Golant et al.
2012 [13] -

16 questions regarding surgeon experience & 
level of allowed participation for 28 different 

athletic activities
TSA-HHA-HHR-RTSA -

Liu et al. 
2016 [34] - ASES Score-Satisfaction-VAS; Physical fitness-

sport activity HHA versus RTSA RTSA: 72.3 years; HHA: 65.6 
years

Mannava et al. 
2018 [35] - SANE Score-Quick DASH; PROM-Short form 

12; TSA-186 -

McCarty et al.
2008 [4] - Hand dominance-Side of shoulder 

replacement; Sports and recreational activities Shoulder replacement-86 65.5 years/24-88 years

Author/Year Mean Follow-up/Range Rate of RTS (%) No. of RTS Patients Level of RTS

Bülhoff et al.
2016 [24] 4.8 years/2.4-9.4 years 0/93 14 (67%) Fairly high

Wang et al.
2016 [8] 29.5 months/12-60 months

High demand in 35%; 
Moderate demand in 

43%
- -

Al Housni et al.
2022 [25] 4 years 67% in 6 months; 48% 

in 4 years
Two thirds of patients 

(>60%) High

Garcia et al.
2015 [26] 31.6 months/12-65 months 0/85 - Good to excellent

Godin et al.
2019 [27] 3.6 years/2-9.3 years 76.1% 67 out of 88 patients High

Kolling et al.
2017 [28] 2.9 years 0/77

127 out of 271 patients 
(47%); (At least one 

sport activity); 83% with 
moderate intensity

-

Shimada et al.
2023 [29] >2 years

aTSA: 70%-RSA: 30%; 
Complete RTS:; aTSA: 

93% & RSA: 83%
- High

Simovitch e al.
2015 [30] 43 months 0/95 - High; Good clinical 

results

Tangtiphaiboontana et 
al. 2021 [31] 3.9 years/2-12 years 70.1% - -

Brusalis et al.
2023 [7] ; - ; - ; - ; -

Bülhoff et al.
2017 [10] 5.5 years/2.5-12 years

5 out of 12 patients 
(42%) after 6 months; 7 
out of 12 patients (58%) 

after 2 years

; - ; -

Bülhoff et al
2014 [32] 6.2 years/2.5-12.6 years 1 57 ; -

Cvetanovich et al.
2017 [33] ; - 50% out of 75% ; - ; -

Garcia et al.
2017 [9] 61.0 months/25-103 months 96.4% of shoulders 55 out of 57 patients Good to excellent
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Author/Year Mean Follow-up/Range Rate of RTS (%) No. of RTS Patients Level of RTS

Golant et al.
2012 [13] - 74.1%; HHR: 92%/RTSA: 

45.2%; - High in HHR; Low 
in RTSA

Liu et al. 
2016 [34] ; - RTSA: 85.9%; HHA: 

66.7% ; - RTSA higher than 
HHA

Mannava et al. 
2018 [35] - 0/94 105 out of 112 shoulders Excellent

McCarty et al.
2008 [4] 3.7 years/2-9.4 years 0/71 34 out of 48 patients High

Author/Year (Sport) activity (%) Rate of RTW Time to RTS/RTW Rehabilitation

Bülhoff et al.
2016 [24] Swimming - - -

Wang et al.
2016 [8] - - - -

Al Housni et al.
2022 [25] - - RTS: 6 months 

(Two thirds) -

Garcia et al.
2015 [26]

Swimming (66.7%); Running (57.1%); 
Cycling & Golf (50%);
 Physical fitness (41%)

- RTS: 5.3 months Restriction protocol; 
ROM exercises

Godin et al.
2019 [27]

Swimming & Golf (22 patients); 
Skiing & Snowshoeing (14 patients) - - Restriction protocol; 

ROM exercises

Kolling et al.
2017 [28]

Hiking (66&)-Swimming (53%); 
Cycling (45%)-Callisthenics (43%) - - Restriction protocol; 

ROM exercises

Shimada et al.
2023 [29] aTSA & RSA: walking, swimming, Golf aTSA: 70%-RSA: 30%; Complete RTS:; 

aTSA: 93% & RSA: 83% - -

Simovitch e al.
2015 [30] Golf (75%); Swimming (29%) - -

PROM-Isometric-AROM; 
Strengthening exercises 

(12min)

Tangtiphaiboontana et 
al. 2021 [31]

Fishing (91%)-Swimming (73%); 
Treadmill (86%)-Hunting (82%) - -

PROM-AROM-
Strengthening; 

Isometric exercises 
10-12 weeks

Brusalis et al.
2023 [7]

Walking (27%)-Golf (23%); Swimming 
(19%)-Weightlifting (15%); Combing 

(90%)-Toilet management (89%); 
Putting on coat (92%)

; High ; - ; -

Bülhoff et al.
2017 [10]

Leg sports (100%)-Swimming (92%); 
Gardening (42%)-Tennis (25%)

Skiing (17%)
41% (9 out of 22 patients) ; - ; -

Bülhoff et al
2014 [32]

Swimming (57%); Skiing (30%); 
Tennis (14%) G1 & G2: 14% ; - ; -

Cvetanovich et al.
2017 [33] ; - 76% out of 92.6% RTS: 9.1 months; 

RTW: 3.7 months; ; -

Garcia et al.
2017 [9]

Fitness sports (97.2%)-Golf (93.3%); 
Singles tennis (87.5%)-Swimming 

(77.7%)
- RTS: 6.7 months -

Golant et al.
2012 [13]

Cycling (95.8%)-Yoga 
(94%)-Swimming (93.4%); Golf 

(92%)-Skiing (88.2%)
- - -

Liu et al. 
2016 [34]

Singles & doubles tennis-swimming-
Fitness sports; Fishing-Rowing-

Running-Basketball
; - ; -

Sling 4 weeks-PROM-
AROM; Strengthening 

exercises 3 weeks; Sport 
& work after 3 months

Mannava et al. 
2018 [35]

ADL-Snow Sports-Golf-Biking-
Overhead sport; Fitness-Swimming-

Outdoor sports
- - ROM-Strengthening 4-6 

months

McCarty et al.
2008 [4]

Fishing (92%)-Swimming (86%); 
Downhill skiing (81%) - 3.6 months-5.8 

months -
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As previously noted, the rate and level of RTS after shoul-
der arthroplasty are deemed significant. For instance, in a 
particular study, 6 patients (29%) cited the continuation of 
sports participation as the primary reason for undergoing 
shoulder replacement surgery [3, 24]. Recent evidence also 
suggests that in approximately 70% of cases, patients may 
return to recreational sports activities they were looking for-
ward to [3, 26, 31]. However, much research is needed to 
complete the information in this field.

We hope this comprehensive systematic review provides 
insight into sports physiotherapists, athletic trainers, clini-
cians, practitioners, and coaches and trainers to help patients 
increase their quality of life and have successful RTS after 
shoulder arthroplasty.
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