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Background: There are little published data on return to sports (RTS) after reverse total shoulder arthroplasty (RTSA).

Purpose: To (1) determine the rate and timing of RTS after RTSA in an Asian population, (2) analyze predictive factors for RTS,
and (3) determine the relationship between RTS after RTSA and clinical/radiological outcomes.

Study Design: Case-control study; Level of evidence, 3.

Methods: A retrospective review was performed on consecutive patients with diagnosis of irreparable rotator cuff tear (RCT), cuff
tear arthropathy (CTA), or degenerative osteoarthritis who underwent RTSA between May 2017 and May 2020. Included were
patients who played sports preoperatively in �3 years and had �2-year follow-up. Patients were divided into 2 groups based
on responses to a telephone survey about RTS after RTSA: those who returned to sports (group A) and those who did not (group
B). Patient characteristics, pre- and postoperative clinical features and functional scores, and radiologic outcomes (acromial
fracture, scapular notching, heterotopic ossification, and loosening of humeral and glenoid component) were compared between
the groups.

Results: Of 59 eligible patients, 44 patients (28 in group A, 16 in group B) were included. The RTS rate after RTSA was 63.6%, and
the mean RTS time was 9.1 months (range, 3-36 months). There was a significant group difference in body mass index (BMI)
(group A, 24.3 6 2.1; group B, 27.1 6 4.4; P = .01) and preoperative diagnosis (CTA/irreparable RCT/degenerative osteoarthritis
diagnoses: group A, 13/12/3; group B, 3/6/7; P = .03). Patients in group A showed significantly higher forward flexion (P = .03) and
higher Simple Shoulder Test score (P = .02) than group B at final clinical follow-up. No significant difference in radiological out-
comes was found between the groups.

Conclusion: Patients with a low BMI and those diagnosed with CTA or irreparable RCT were found to have better RTS rates after
undergoing RTSA, and forward flexion and Simple Shoulder Test scores at final follow-up were significantly higher in the RTS
group, with no significant differences in complications.
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Reverse total shoulder arthroplasty (RTSA) is a well-
established treatment option for patients with rotator
cuff–deficient osteoarthritis.14 Over the past decades, indi-
cations for RTSA have been expanded to proximal humeral
fracture, irreparable rotator cuff tear (RCT) without
glenohumeral osteoarthritis, primary osteoarthritis with
glenoid bone loss and intact rotator cuff, and infec-
tions.3,19,21,37,38 More RTSA procedures are performed
globally as the indications extend to younger patients

and the active elderly population.9,36,42 Therefore, clini-
cians should focus not only on pain or daily activity but
also on the ability to resume sports activity after RTSA
because the expectation for sports activity after RTSA is
increasing.25 When clinicians advise patients to undergo
RTSA in outpatient clinics, patients often ask whether it
is possible to resume their sports activities.

Several studies have been published about return-to-
sports (RTS) activity after hip arthroplasty, knee arthro-
plasty, and total shoulder arthroplasty with successful
results.§ However, there are few studies on RTS activity
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after RTSA.5,11,25,44,46 From the current studies, it is
unclear as to how to predict the probability and appropri-
ate timing of RTS activities after surgery.13,33 Moreover,
the types of sports played are likely to be different across
different cultures/ethnicities.

The purpose of this study was to (1) assess the rate and
timing of RTS after RTSA to provide reliable information
for clinicians before the surgery from Asian perspective,
(2) analyze factors associated with RTS after RTSA, and
(3) determine the relationship between RTS after RTSA
and clinical/radiological outcomes.

METHODS

Study Participants

This study was approved by the institutional review board
of our institution. The requirement for informed consent
was waived because of the retrospective design of the
study. We performed a retrospective review of prospec-
tively collected data of 213 consecutive patients who under-
went RTSA from May 2017 to May 2020. The study
inclusion criteria were (1) diagnosis of cuff tear arthropa-
thy (CTA), degenerative osteoarthritis (DOA), or irrepara-
ble RCT and (2) patients who had participated in sports
activity in �3 years before surgery. Patients who under-
went RTSA for fractures, rheumatoid arthritis, and septic
arthritis and patients who were undergoing revision RTSA
were excluded. A total of 59 patients met the inclusion and
exclusion criteria for the study. Among them, 7 patients
had a follow-up duration for clinic visits \2 years and
were excluded, and 8 patients were excluded during the
telephone survey we conducted to assess RTS. Thus, 44
of the 59 patients (74.6%) were ultimately included in the
study (Figure 1). For all included patients, we recorded
the characteristics (age, sex, diagnosis, site, dominant
extremity, body mass index [BMI]) as well as the type of
sports they participated in before the surgery.

Surgical Techniques and Rehabilitation Protocol

All operations were performed by a single senior orthopae-
dic surgeon (J.C.Y). All patients in the cohort received
a Equinoxe RTSA (Exatech). The RTSA procedures were
performed in the beach-chair position using the deltopec-
toral approach.24 When cutting the humeral head, 20� of
retroversion was applied using the alignment guide sup-
plied with the prosthesis. Posterior and inferior capsules

were meticulously released to expose the margin of the gle-
noid. The subscapularis (SSc) was detached using an SSc
peel technique.15,26 The tendinous portion of the SSc was
tagged using the Mason-Allen suture method with 3 No.
5 Ethibond strands (Ethicon). The adhesion at the rotator
interval and coracoid undersurface was released using
a finger or blade with the traction suture tensioned. If pos-
sible, the SSc tendon was firmly reattached to the lesser
tuberosity with 3 nonabsorbable transosseous sutures
(Ethibond; Ethicon). Soft tissue biceps tenodesis was per-
formed when appropriate. A drain was inserted and
sutured, and a shoulder abduction brace was applied.

All patients followed a standard postoperative rehabili-
tation program.24 They were told to wear an abduction
brace for 6 weeks postoperatively. Active elbow motion
and handgrip exercises were initiated the day after sur-
gery. Machine-assisted continuous passive motion exer-
cises were allowed the day after the operation. After 6
weeks, braces were removed, and active range of motion
(ROM) was allowed. Muscle strengthening exercises were
allowed at postoperative week 8. When patients had osteo-
porosis (T score \–2.5), continuous passive motion exer-
cises were delayed for 2 weeks postoperatively. Resuming
sports activity was allowed at 3 months after the surgery
for low-demand sports (swimming, fitness, golf, cycling,
yoga, jogging, badminton) and 6 months after the surgery
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Figure 1. Flowchart of patient selection. RTSA, reverse total
shoulder arthroplasty.
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for high-demand sports (tennis, table tennis, baseball,
basketball).

Clinical and Radiologic Evaluations

Physical examination and functional scores were assessed
pre- and postoperatively at every clinic visit. Active ROM,
including forward flexion (FF), external rotation with the
arm at side, and internal rotation behind the back was
assessed. The internal rotation was measured by evaluat-
ing the patient’s ability to reach the vertebral spinous pro-
cess with the tip of the thumb (T4-T12, 4-12 points; L1-L5,
13-17 points; buttock, 18 points).23 Functional scores,
including pain visual analog scale (VAS), functional VAS,
American Shoulder and Elbow Surgeons (ASES) score,40

Constant score,7 and Simple Shoulder Test (SST)30 were
assessed by a trainer with shoulder expertise (S.M.L.).

Plain radiographs were obtained at every follow-up,
including shoulder true anteroposterior, axillary lateral,
and humeral anteroposterior views. Complications, includ-
ing acromial fracture, scapular notching, heterotopic
ossification, and loosening of the humeral and glenoid com-
ponent, were recorded. Reoperations during the follow-up
period were also recorded. The loosening of the humeral
stem was defined as subsidence .5 mm, alignment change
.5�, or 2-mm radiolucent lines in �3 zones on plain radio-
graphs at final follow-up.45 Glenoid loosening was defined
as a shift of component position or radiographic evidence of
central screw failure.1

Questionnaire of RTS After RTSA

All patients completed a questionnaire regarding RTS
after RTSA, adapted from Garcia et al.11 The questionnaire
was conducted by telephone interview in May 2022. Based on
their responses, patients were divided into 2 groups accord-
ing to whether they resumed sports activity, which was
defined as participating in sports at least once a week. Group
A consisted of patients who resumed sports activities after
surgery, and group B included patients who did not partici-
pate in sports activities after surgery. For group A, patients
were asked about the time between surgery and the start of
sports activity as well as frequency and the level of sports
activity. For group B, reasons for not participating in sports
activities were recorded.

Statistical Analysis

RStudio (Version 2022.02.4+500.pro1; PBC) was used for
data analysis. Statistical significance was set at P \ .05. A
significant difference in the variables of group A and group
B was determined using the Student t test or Mann-Whitney
U test for continuous variables and the chi-square test or
Fisher exact test for the categorical variables.

RESULTS

Demographic Findings

Of the 44 included patients, 28 patients (63.6%) were
included in group A (returned to sports) and 16 patients

(36.4%) were included in group B (did not RTS). Compari-
son between groups showed that the mean BMI was signif-
icantly lower in group A (24.3 vs 27.1; P = .01).
Preoperative diagnosis also significantly differed between
groups A and B (CTA/irreparable RCT/DOA diagnoses:
13/12/3 vs 3/6/7; P = .03). Patient characteristics are sum-
marized in Table 1.

Clinical and Radiological Outcomes

There were no significant differences in ROM and func-
tional scores between the 2 groups preoperatively. How-
ever, at the final clinical follow-up after surgery, patients
in group A showed significantly higher FF (P = .03) and
higher SST score (P = .02) than those in group B (Table 2).

There were no significant differences in postoperative
complications between the 2 groups. One patient (3.6%)
in group A and 2 patients (12.5%) in group B had acromial
fracture without trauma events, and all of them were trea-
ted conservatively. Two patients (7.1%) in group A and 2
patients (12.5%) in group B had subsidence of the humeral
component .5 mm, and all of them were treated conserva-
tively. Dislocation occurred in 1 patient from group B at
postoperative 2 years, and revision surgery involving liner
change was done.

Questionnaire of RTS After RTSA

Table 3 shows the sports activities performed after RTSA.
In group A, cycling (100%) had the highest RTS rate after
RTSA, followed by fitness (87.5%), golf (85.7%), jogging
(75.0%), and yoga (71.4%).

The time between surgery and RTS was 9.1 months
(range, 3-36 months), frequency of sports activity was 3.7
times per week (range, 1-7). Out of the 28 patients sur-
veyed, 13 (46.4%) reported an improvement in their level
of sports activity compared with their preoperative status.

TABLE 1
Patient Demographics (N = 44)a

Characteristic
Group A
(n = 28)

Group B
(n = 16) P

Age, y 72.4 6 4.9 73.7 6 7.1 .47
Sex, female/male 20/8 13/3 .47
Follow-up duration, mo

For clinic visit 33.8 6 12.6 35.1 6 10.4 .73
For telephone interview 40.0 6 13.6 40.9 6 8.6 .81

Dominant extremity injured, % 75.0 50.0 .09
BMI 24.3 6 2.1 27.1 6 4.4 .01
CTA/irreparable RCT/DOA

diagnosis
13/12/3 3/6/7 .03

aData are reported as mean 6 SD or n, unless otherwise indi-
cated. Boldface P values indicate statistically significant differ-
ence between groups (P \ .05). BMI, body mass index; CTA, cuff
tear arthropathy; DOA, degenerative osteoarthritis; RCT, rotator
cuff tear.
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Six patients (21.4%) reported being at the same level, and 9
patients (32.1%) were worse. Regarding the reason for not
resuming sports activity, the most common reason was the
concern for postoperative complications without any dis-
comfort (n = 6; 37.5%) (Table 4).

DISCUSSION

This study assessed the rate and time of RTS after RTSA in
an Asian population and compared baseline and postoper-
ative characteristics between the RTS group and the no
RTS group. This study showed that 63.6% of active
patients could resume sports activity after RTSA and
that the mean time to RTS was 9.1 months. Comparison
between the RTS group and the no RTS group showed
that BMI and preoperative diagnosis were significant fac-
tors associated with RTS after RTSA, and FF and SST
scores at final follow-up were significantly higher in the
RTS group.

Previous studies reported RTS rates after RTSA
between 60% and ~93%, which is consistent with this
study.5,8,11,25,31,44,46 However, these data must be inter-
preted with caution because there were several confound-
ing factors. In reviewing the literature, the definition of
the assessment time of preoperative sports participation
was different. The definition used, such as ‘‘at the time of
operation,’’ ‘‘during life,’’ or ‘‘during a presymptomatic

phase,’’ has a considerable impact on the reported RTS
rate.16 Furthermore, in a meta-analysis by Magan et al,32

the RTS rate was 18.7% 3 months after total knee arthro-
plasty. However, the RTS rate increased to 75.9% after 9
months and 84.0% after 12 months. In this study, patients
who had played sports 3 years before surgery were
recruited, and a survey of RTS was conducted �24 months
after surgery. A precise definition of RTS should be
described in future investigations.

Despite promising results of RTS after RTSA, clinicians
often hesitate to allow patients to participate in sports
activities after RTSA. According to a survey for the Amer-
ican Shoulder and Elbow Surgeons, .75% of surgeons
answered that they allow patients to participate in all
types of sports for total shoulder arthroplasty (TSA) and
hemiarthroplasty (HA). However, only 45.2% of surgeons
allow patients to participate in all sports for RTSA and
17.9% for contact sports.13 This concern mainly comes
from the biomechanics of RTSA prosthesis. Simovitch
et al44 argued that the RTSA prosthesis is a semicon-
strained joint that encounters unique forces at the pros-
thetic joint in contrast to the anatomic TSA and HA.
Therefore, implant loosening, increased polyethylene wear,
late instability, and deltoid fatigue or failure are major con-
cerns for athletic patients.22,44 A comparative study by
Geyer et al12 reported that when compared with nonathletic
patients, the athletic group showed significantly better clin-
ical outcomes after RTSA without a greater risk of implant
loosening and scapular notching. However, in the athletic
group, incomplete radiolucency around the humeral

TABLE 3
Participation in Sports Activities After RTSAa

Sports/Exercise N = 44

Swimming 8/19 (42.1)
Fitness 7/8 (87.5)
Yoga 5/7 (71.4)
Golf 6/7 (85.7)
Jogging 3/4 (75.0)
Cycling 2/2 (100.0)
Badminton 2/4 (50.0)
Tennis 0/1 (0.0)

aData are reported as n (%). RTSA, reverse total shoulder
arthroplasty.

TABLE 2
Clinical Outcomes of the Study Groups

Pre- and Postoperativelya

Variable Group A (n = 28) Group B (n = 16) P

Preoperative
FF, deg 115.8 6 40.5 112.1 6 49.6 .80
ER, deg 41.5 6 25.9 36.1 6 26.5 .53
IRb 12.7 6 5.1 11.9 6 4.1 .62
pVAS 5.1 6 1.0 5.4 6 1.0 .47
fVAS 4.1 6 1.8 3.2 6 1.8 .12
ASES 39.7 6 9.5 39.7 6 8.4 .98
Constant 34.4 6 12.3 35.4 6 14.8 .80
SST 3.0 6 2.2 2.5 6 1.6 .46

Postoperative
FF, deg 141.2 6 10.9 131.0 6 18.2 .03
ER, deg 36.4 6 15.9 37.3 6 17.6 .86
IRb 12.7 6 3.6 12.2 6 3.3 .65
pVAS 1.7 6 1.2 2.3 6 1.4 .13
fVAS 7.0 6 1.2 6.4 6 1.9 .16
ASES 65.6 6 11.4 61.5 6 14.6 .32
Constant 53.4 6 9.7 50.5 6 9.3 .36
SST 6.9 6 1.2 6.0 6 1.2 .02

aData are reported as mean 6 SD. Boldface P values indicate
statistically significant difference between groups (P \ .05).
ASES, American Shoulder and Elbow Surgeons; ER, external
rotation; FF, forward flexion; fVAS, visual analogue scale for func-
tion; IR, internal rotation; pVAS, visual analog scale for pain; SST,
Simple Shoulder Test.

bT1-T12 = 1-12 points; L1-L5 = 13-17 points; buttock = 18
points.

TABLE 4
Reasons for Not Returning to Sports After RTSA

at Final Follow-upa

Reason Group B (n = 16)

Concern about postoperative complication
without any discomfort

6 (37.5)

Postoperative pain or discomfort 5 (31.3)
COVID-19 situation 3 (18.8)
Health problem other than shoulder 2 (12.5)

aData are reported as n (%).
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component was observed more frequently. A large multicen-
ter study by Levigne et al27 showed that the incidence of
scapular notching after RTSA was higher in more active
patients. In a comparison study of RTSA and HA by Liu
et al,31 patients who underwent RTSA had significantly
higher RTS rate, higher satisfaction with their ability to
play sports, and fewer postoperative complaints than
patients who underwent HA. In our study, clinical out-
comes, including FF and SST scores, were significantly
higher in the RTS group compared with the no RTS group
and there was no difference in radiologic outcome and com-
plications. Considering all this evidence, patients in the
RTS group seem to have had better clinical outcomes com-
pared with those who did not RTS, but the safety of sports
activity after RTSA seems unclear. Further studies with
long-term follow-up will be needed to assess the safety of
returning to sports after RTSA.

The results of this study showed that BMI and preoper-
ative diagnosis were significant predictive factors for RTS.
Li et al28 found that obese and overweight patients had
a lower physical function after anatomic TSA. Garcia
et al11 reported that age \70 years was a significant predic-
tor of a higher rate of RTS. In contrast to the current study,
high BMI was not a significant predictor. There are conflict-
ing results on the clinical outcome of RTSA depending on the
preoperative diagnosis.29,41,47 A large cohort study by Saini
et al41 showed that patients with a preoperative diagnosis
of glenohumeral osteoarthritis (GHOA) demonstrated signif-
icantly better postoperative active FF, ER, ASES, Single
Assessment Numeric Evaluation, and VAS scores. They sug-
gested that an intact rotator cuff in patients with GHOA pro-
vides balanced force coupling, explaining better functional
outcomes. However, Werner et al48 reported that patients
with an intact rotator cuff correlated with poor postoperative
improvements after RTSA. Boileau et al2 further demon-
strated that RTSA in patients with .90� of active forward
elevation preoperatively was a risk factor for lower patient
satisfaction scores. Both studies suggested that higher preop-
erative function limits the potential to achieve postoperative
satisfaction after RTSA. Therefore, we hypothesize that
patients with GHOA showed a lower RTS rate due to lower
satisfaction after RTSA. Further studies with larger sample
sizes will be needed to clarify the correlation.

Successful RTS after RTSA mostly depends on goals,
motivation, type of sports, and pain tolerance. Among
them, the types of sports patients play are most likely dif-
ferent across different cultures and ethnicities. Golf was
the most popular sport for US patients, and while hiking
was most popular for Swiss patients.5,11,25,31 In the current
study, all the patients were Asian, and the results showed
that swimming was the most popular sport. Moreover,
although an RTS rate was low, patients in the US and
European countries played high-load sports before the sur-
gery such as tennis and skiing. However, only 1 patient
(2.3%) played tennis before the surgery. According to
a national survey done by the South Korean government,
only 6.4% of elderly people have participated in high-
demand sports activities. In this survey, reasons for low
participation in moderate- to high-demand sports mostly
came from a cultural belief that the elderly could not

play such high-demand sports.35 This is consistent with
the result of this study that half of the patients did not
resume sports activity solely due to a concern about com-
plications or discomfort that has not happened yet. More-
over, a substantial proportion of the elderly population in
rural areas works in agriculture. Further studies will be
needed to assess the return to work after RTSA.

Limitations

There are several limitations to this study. First, as previ-
ously discussed, most patients in this study population
group did not participate in sports activities in old age.
Because of that reason, the sample size of this study was
small. Further studies might be needed with a larger sam-
ple size. Second, the final follow-up was done with a tele-
phone survey. Even though this study only included
patients who underwent surgery �5 years of the survey
date, there is a chance of recall bias because most of the
patients were of old age. Third, because of the COVID-19
pandemic, most of the sports centers shut down from
2020 to 2022. This acted as a barrier to RTS activities.
especially indoor sports such as swimming. Fourth, this
study defined the time of RTS as the day initiating sports
activity after surgery. Assessing the time of RTS in full
recovery could also give more information to clinicians
and patients. Fifth, since a single implant with a modern
lateralized type was used in this study, we could not ana-
lyze the effect of implant type on the RTS rate. Finally,
due to the retrospective study design, it was impossible
to tell whether better functional outcomes in the RTS
group were the result after patients returned to sports or
the reason why they were able to RTS.

CONCLUSION

The RTS rate after RTSA was 63.6%, and the time to RTS
was 9.1 months. Patients with a low BMI and those diag-
nosed with CTA or irreparable RCT were found to have bet-
ter RTS rates after undergoing RTSA. FF and SST scores at
final follow-up were significantly higher in the RTS group,
with no significant differences in complications.
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27. Lévigne C, Garret J, Boileau P, Alami G, Favard L, Walch G. Scapular

notching in reverse shoulder arthroplasty: is it important to avoid it

and how? Clin Orthop Relat Res. 2011;469(9):2512-2520.

28. Li X, Williams PN, Nguyen JT, Craig EV, Warren RF, Gulotta LV. Func-

tional outcomes after total shoulder arthroplasty in obese patients. J

Bone Joint Surg Am. 2013;95(21):e160.

29. Lindbloom BJ, Christmas KN, Downes K, et al. Is there a relationship

between preoperative diagnosis and clinical outcomes in reverse

shoulder arthroplasty? An experience in 699 shoulders. J Shoulder

Elbow Surg. 2019;28(6)(suppl):S110-S117.

30. Lippitt S, Harryman D, Matsen FA. A practical tool for evaluation of

function: the simple shoulder test. In: Matsen F, Hawkins R, eds.

The Shoulder: A Balance of Mobility and Stability. American Academy

of Orthopedic Surgery; 1993:501-518.

31. Liu JN, Garcia GH, Mahony G, et al. Sports after shoulder arthro-

plasty: a comparative analysis of hemiarthroplasty and reverse total

shoulder replacement. J Shoulder Elbow Surg. 2016;25(6):920-926.

32. Magan A, Baawa-Ameyaw J, Kayani B, Radhakrishnan G, Ronca F,

Haddad FS. Time for return to sport following total knee arthroplasty:

a meta-analysis. Arch Orthop Trauma Surg. 2022;142(11):3427-3436.

33. Magnussen RA, Mallon WJ, Willems WJ, Moorman CT 3rd. Long-

term activity restrictions after shoulder arthroplasty: an international

survey of experienced shoulder surgeons. J Shoulder Elbow Surg.

2011;20(2):281-289.

34. McCarty EC, Marx RG, Maerz D, Altchek D, Warren RF. Sports par-

ticipation after shoulder replacement surgery. Am J Sports Med.

2008;36(8):1577-1581.

35. Ministry of Culture, Sports and Tourism. National Survey of Sport.

Republic of Korea: Ministry of Culture, Sports and Tourism; 2019:397.

36. Muh SJ, Streit JJ, Wanner JP, et al. Early follow-up of reverse total

shoulder arthroplasty in patients sixty years of age or younger. J

Bone Joint Surg Am. 2013;95(20):1877-1883.

37. Mulieri P, Dunning P, Klein S, Pupello D, Frankle M. Reverse shoulder

arthroplasty for the treatment of irreparable rotator cuff tear without

glenohumeral arthritis. J Bone Joint Surg Am. 2010;92(15):2544-

2556.

38. Ng JPH, Tham SYY, Kolla S, et al. Short-term comparative outcomes

between reverse shoulder arthroplasty for shoulder trauma and

shoulder arthritis: a Southeast Asian experience. Clin Shoulder

Elbow. 2022;25(3):210-216.

39. Papaliodis DN, Photopoulos CD, Mehran N, Banffy MB, Tibone JE.

Return to golfing activity after joint arthroplasty. Am J Sports Med.

2017;45(1):243-249.

40. Richards RR, An KN, Bigliani LU, et al. A standardized method for the

assessment of shoulder function. J Shoulder Elbow Surg.

1994;3(6):347-352.

41. Saini SS, Pettit R, Puzzitiello RN, et al. Clinical outcomes after

reverse total shoulder arthroplasty in patients with primary gleno-

humeral osteoarthritis compared with rotator cuff tear arthropathy:

does preoperative diagnosis make a difference? J Am Acad Orthop

Surg. 2022;30(3):e415-e422.

42. Sershon RA, Van Thiel GS, Lin EC, et al. Clinical outcomes of reverse

total shoulder arthroplasty in patients aged younger than 60 years. J

Shoulder Elbow Surg. 2014;23(3):395-400.

43. Seyler TM, Mont MA, Ragland PS, Kachwala MM, Delanois RE.

Sports activity after total hip and knee arthroplasty: specific recom-

mendations concerning tennis. Sports Med. 2006;36(7):571-583.

44. Simovitch RW, Gerard BK, Brees JA, Fullick R, Kearse JC. Outcomes

of reverse total shoulder arthroplasty in a senior athletic population. J

Shoulder Elbow Surg. 2015;24(9):1481-1485.

45. Sperling JW, Cofield RH, O’Driscoll SW, Torchia ME, Rowland CM.

Radiographic assessment of ingrowth total shoulder arthroplasty. J

Shoulder Elbow Surg. 2000;9(6):507-513.

46. Tangtiphaiboontana J, Mara KC, Jensen AR, Camp CL, Morrey ME,

Sanchez-Sotelo J. Return to sports after primary reverse shoulder

arthroplasty: outcomes at mean 4-year follow-up. Orthop J Sports

Med. 2021;9(6):23259671211012393.

47. Waterman BR, Dean RS, Naylor AJ, et al. Comparative clinical out-

comes of reverse total shoulder arthroplasty for primary cuff tear

arthropathy versus severe glenohumeral osteoarthritis with intact

rotator cuff: a matched-cohort analysis. J Am Acad Orthop Surg.

2020;28(23):e1042-e1048.

48. Werner BC, Wong AC, Mahony GT, et al. Causes of poor postoper-

ative improvement after reverse total shoulder arthroplasty. J Shoul-

der Elbow Surg. 2016;25(8):e217-e222.

6 Kim et al The Orthopaedic Journal of Sports Medicine


