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KEY POINTS

e Most patients return to preoperative sports activities following shoulder arthroplasty.

e The literature reports that rates of return for total shoulder arthroplasty are slightly higher
than those reported for reverse total shoulder arthroplasty and hemiarthroplasty.

e Usually, patients can expect to return to sport within 6 months postoperatively.

INTRODUCTION

Shoulder replacement continues to increase in popularity in the United States, with an
estimated 53,000 procedures in 2015, which is 200% greater than in 2003."2 This
exponential increase is the result of several factors, including US Food and Drug
Administration (FDA) approval of the reverse shoulder replacement in 2003, improved
functional outcomes following shoulder arthroplasty,® and evidence that early arthro-
plasty has better outcomes than delaying surgery.* Although it is more routine in an
elderly patient population, younger active patients are beginning to undergo shoulder
replacements more commonly.5®
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As younger, more active, patients undergo shoulder replacement surgery, return to
sport has become increasingly important.°~'2 More often than in prior decades, pa-
tients now inquire about the type of sports they will be able to resume postopera-
tively.° However, compared with the literature on hip and knee arthroplasty, the
amount of literature pertaining to return to sport after shoulder arthroplasty is very
limited. 3-8

Surgeons would benefit from a review that integrates the evidence behind return to
sport following different shoulder replacement surgeries.'® This article summarizes
and synthesizes the information regarding return to sport following shoulder arthro-
plasty, and discusses how it has been studied and reported in the literature. This in-
formation will be useful to clinicians in counseling their patients on expectations
about return to sports following shoulder arthroplasty.

RETURN TO SPORT AFTER TOTAL SHOULDER ARTHROPLASTY

The trend of increased use of total shoulder arthroplasty (TSA) is anticipated to
continue and patients’ expectations regarding function postoperatively have
increased.?® As a result, return to sport following TSA has become a topic of interest
in the current orthopedic literature, although the topic remains understudied
compared with lower extremity arthroplasty.

McCarty and colleagues’® examined 75 subjects (86 shoulders) with an average
follow-up of 3.7 years; 54 of these subjects underwent TSA and the others received
hemiarthroplasty (HA). Of these subjects, 64% stated that returning to sports was
among their reasons for undergoing the procedure. Following TSA, 81% were able
to resume at least 1 sport and 71% endorsed an improved ability in the sport. The
sports associated with the highest rates of return included fishing (92%), swimming
(86%), and skiing (81%), whereas bowling (40%) and softball (20%) had the poorest
rates of return. Interestingly, 71% of subjects required an analgesic medication (eg,
ibuprofen, acetaminophen, or narcotic medication) to participate in sport preopera-
tively but only 39% of subjects required an analgesic postoperatively. Most subjects
made full return to sport at 6 months postoperatively and reported that they were able
to participate with a higher frequency than they were preoperatively (1.7 days per
week vs 0.7 days per week).

Bulhoff and colleagues®' reported on 154 TSAs with an average follow-up of
6.2 years. The cohort included 105 TSA subjects who had participated in a sport pre-
operatively and 49 subjects who had never participated in sports. At final follow-up,
39% of subjects were participating in sports, all of whom had participated preopera-
tively. Of subjects who had participated in sports at some point preoperatively, 57%
returned to sports following surgery. Their findings indicate that patients who did not
participate in sports preoperatively are unlikely to do so postoperatively. For the 57
subjects who were participating in sports right up to the time of the surgery, 100%
returned to sport postoperatively.

Schumann and colleagues'? reported on 100 TSA subjects with at least a 1-year
follow-up. Of the subjects who participated in sports preoperatively (49 of 55), 89%
were able to resume participating in that sport at an average follow-up of 3 years.
For the 17 subjects who had given up sports preoperatively, 11 of the subjects
were able to resume sports postoperatively. No subjects stated TSA as a reason for
stopping a sport. However, more than one-third of the subjects (36.7%) reported
restricting their activities because of their shoulder. Subjects who participated in
sports preoperatively had better constant scores (P = .007) and Short Form Health
Survey-36 physical component scores (P = .02) than the nonsport counterparts.
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Jensen and Rockwood'" reported on return to golf in 24 subjects (26 shoulders).
The investigators found that 96% of these subjects were able to return to a full round
of golf postoperatively at a mean of 4.5 months. The 18 subjects who had a handicap
preoperatively decreased their handicap by an average of 5 strokes postoperatively.
Compared with 76 controls who did not play golf, the golfers did not have an increased
risk of implant loosening at an average follow-up of 52.4 months.

In another golf-specific study, Papaliodis and colleagues®? sent out 367 anonymous
voluntary surveys to patients who underwent TSA. Of the respondents, 31 of the 35
golfers were able to resume golf postoperatively at a mean of 8.4 months postopera-
tively. Thirty of these 31 patients who returned to golf reported improvements in their
game. In another small study looking at both upper and lower extremity arthroplasty
procedures, Lefevre and colleagues®® reported that 2 of 3 patients who underwent
TSA were able to return to judo.

RETURN TO SPORT AFTER REVERSE TOTAL SHOULDER ARTHROPLASTY

Reverse TSA (RTSA) was approved by the FDA in 2003 for treatment of patients with
rotator cuff tear arthropathy.?* Initially, the RTSA was limited to use in elderly patients
but indications have expanded to include proximal humerus fracture revisions and
TSA revisions.'® The increasing number of shoulder replacements can mainly be
accounted for by the increase in RTSA because half of all shoulder replacement sur-
geries have been RTSAs.2° Patient satisfaction is primarily linked to return to sport>6-2”
but information on return to sport following RTSA is lacking.

Simovitch and colleagues®® reported on 67 subjects who played high-impact or
low-impact sports before undergoing an RTSA operation with a mean follow-up of
43 plus or minus 12 months. Of these, 60% (40 of 67) returned to sport postopera-
tively. Of the subjects who resumed sports postoperatively, 30% indicated that they
were able to perform at a higher level, whereas 65% reported no change in perfor-
mance. Most (87%) subjects who resumed sports postoperatively were able to do
so without pain in the operative extremity.

Fink Barnes and colleagues?® reported on 78 RTSA subjects with a mean follow-up
of 4.8 years. They found that 23.1% of postoperative subjects were able to engage in
high-intensity activities, such as golf and skiing, whereas 48.7% were able to engage
in moderate-intensity activities, such as bowling or swimming. Of these subjects,
19.2% cited shoulder issues as a factor limiting their activities.

Garcia and colleagues'® reported on 76 RTSAs with an average follow-up of
31.6 months. All of the subjects participated in sports preoperatively and 85.5% of
subjects returned to at least one sport following RTSA. The average time to return
to full sport was 5.3 months. Of these subjects, 88.2% reported their satisfaction
with sports as good to excellent postoperatively. Fitness sports (81.5%), swimming
(66.7%), and running (57.1%) had the highest return rates. Pain (13.1%), shoulder is-
sues (11.8%), and loss of interest (9.2%) were the most common reasons for not
resuming a sport postoperatively. Proximal humerus fractures (76.9%) and cuff
tear arthropathy (80.9%) were the preoperative indications with the least return to
sport.

The available data demonstrate that after RTSA most patients are able to return to
low-impact sports, such as swimming, biking, and running. However, sports that
require overhead motions, such as swimming and tennis, are more unpredictable.
Sports that require rotation, such as golf, are also somewhat unpredictable because
rotation, particularly internal rotation, can be limited following RTSA. Further studies
are required to determine the long-term impact of activity following RTSA.
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RETURN TO SPORT AFTER HEMIARTHROPLASTY

Despite exponential increases in RTSA and TSA procedures performed annually, the
rate of HA shoulder procedures also continues to grow.” Glenohumeral HA is a well-
established treatment option for glenohumeral arthritis, as well as complex 3-part and
4-part proximal humerus fractures.®° Owing to its low failure rate, surgeons have tradi-
tionally favored HA compared with RTSA and TSA in young patients who wish to
remain active.?®3" However, others encourage the judicious use of HA in this popula-
tion because long-term data show deteriorating outcomes and worsening glenoid
erosion for shoulders that undergo HA for osteoarthritis.®? Despite its perceived value
in patients who wish to resume sporting activities,*® there are limited data on rates of
return to sport after HA.

Garcia and colleagues® reported return to activity levels in 79 subjects who under-
went shoulder HA with a mean follow-up of 63.1 months. Of the 58 subjects who
played a sport preoperatively, 67.2% resumed at least 1 sport following surgery.
The average return to full sport was 6.5 months. The investigators found that fitness
sports (69%), swimming (65%), and running (64 %) were associated with the highest
rates of return. Interestingly, subjects who received a TSA were more satisfied with
their ability to return to sports compared with the HA cohort.

In a very small series, Skutek and colleagues® evaluated 13 HA subjects and re-
ported a 76% rate of return to preoperative sport. The average time to return to sport
was 33 weeks, and swimming (n = 6) and cycling (n = 3) were the most common
sports resumed postoperatively.

With a lower risk of component failure or loosening, return to sport has been consid-
ered safer following HA than TSA or RTSA®® However, the reported rates of return to
sports following HA (67%-76%)'%°° are slightly lower than those reported for TSA
(75%-100%) 912 and RTSA (75%-85%).'%°" In addition, poor results have been re-
ported with long-term follow-up of HA subjects, with 1 study finding that only 25% of
HA subjects were satisfied with their outcome 17 years after operation.>?> Despite
these results, HA continues to be a common procedure for the treatment of younger,
active patients, though its popularity continues to decline.*®

COMPARISON BETWEEN RETURN TO SPORT IN HEMIARTHROPLASTY AND TOTAL
SHOULDER ARTHROPLASTY

TSA and HA are treatment options for patients with primary glenohumeral osteoarthritis.
The preferred treatment option is mainly determined by the presence or absence of gle-
noid arthrosis but also in part by the patient’s age and intended activity level. Compared
with HA, TSA has been shown to provide better pain relief, function, range of motion,
and patient satisfaction.>**! However, proponents of shoulder HA contend that HA pro-
vides reliable pain relief in a less technically demanding and less costly procedure.
Moreover, many shoulder surgeons permit HA patients to return to sports with fewer re-
strictions than their TSA patients.*?“® These differences may be due to concerns about
implant longevity and glenoid loosening in young active patients.®® To date, only 3
studies have directly compared the return to sport following the 2 procedures. %3339

McCarty and colleagues'® reported on 54 subjects who underwent TSA and 21 sub-
jects who underwent HA. They found equivalent rates of return to sports (81%) in both
the TSA (44 of 54) and HA (17 of 21) subjects. They concluded that there was no dif-
ference between rates of return to sports following TSA and HA.

Zarkadas and colleagues®® surveyed 99 TSA and HA patients to assess patient-
reported activity level after the procedures. Activities were classified as low-
demand (stationary bike, treadmill), medium-demand (fishing, swimming), and
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high-demand (free weights, hunting). The TSA group reported better range of motion
and strength than the HA group (P<.05). Sixty percent of TSA patients (27 of 52) re-
ported participation in high-demand activities compared with 46% of HA patients
(11 of 47); however, this difference was not statistically significant given the relatively
low numbers in the study.

Most recently, Garcia and colleagues®® compared rates of return to sport in a
matched cohort of HA and TSA subjects with a minimum follow-up of 2 years. The in-
vestigators found significantly higher rates of return to sports in the TSA group
compared with the HA group, with 97% of TSA subjects (36 of 37) resuming at least
1 sport postoperatively compared with 65% of HA subjects (19 of 29). The average
time to return to full sports was similar in both groups (5.5 months and 5.4 months
for HA and TSA subjects, respectively).

There have been 2 recent meta-analyses comparing returns to sport in different
types of shoulder arthroplasties. Aim and colleagues** looked at 9 retrospective
studies and found that the subgroup analysis showed a lower rate of return to sport
for RTSA 76.5% (95% CIl 60%-87%) versus all types of shoulder arthroplasty com-
bined 80.75 (95% CI 70.9%-87.8%). Another recent meta-analysis, by Liu and col-
leagues,*® looked at 13 retrospective studies, all of which are referenced in this
article, and demonstrated that subjects undergoing TSA had a significantly higher re-
turn to sport rate than subjects undergoing HA (92.6% vs 71.1% P = .02).

Of the 3 studies that have compared return to sport following TSA and HA, only Gar-
cia and colleagues®® demonstrated a difference between the 2 procedures. Their
study found that TSA had a more favorable rate of return to any sport compared
with HA.*® However, all of these studies are limited by small sample sizes, retrospec-
tive study design, and variable follow-up. Comparison of these 2 procedures is further
limited by potential differences in patient populations, indications for surgery, and sur-
geons’ postoperative restrictions.

COMPARISON BETWEEN RETURN TO SPORT IN HEMIARTHROPLASTY AND REVERSE
SHOULDER ARTHROPLASTY

RTSA and HA are treatment options for patients who are not candidates for a TSA owing
to rotator cuff dysfunction, rheumatoid arthritis, or proximal humerus fractures. The de-
cision between RTSA and HA in this population remains controversial. One consider-
ation is that RTSA has been shown to have improved functional and range of motion
outcomes when compared with HA.*6-°° The other consideration is that HA has a low
failure rate and is thus perceived to be the safer option, particularly in patients who
intend to remain active.*® Consistent with this notion, shoulder surgeons have been
shown to place fewer postoperative restrictions on HA patients than RTSA patients.*24®

Only 1 study to date has compared return to sport after RTSA and HA. Liu and col-
leagues®® reported on 102 RTSA and 71 HA subjects with a minimum of 1-year follow-
up. Subjects who underwent RTSA had significantly higher rates of return to sports
than subjects who underwent HA (85.9% vs 66.7%, respectively). Among subjects
who returned to sports, there was no significant different in time to return to sport after
HA (6.2 months) and RTSA (5.3 months). Multivariate analysis demonstrated that fe-
male sex, age younger than 70 years, surgery on the dominant extremity, and a pre-
operative diagnosis of rotator cuff dysfunction independently predicted a higher
likelihood of return to sports following RTSA than HA.

The systematic review by Liu and colleagues® did a subgroup analysis of return to
sport with HA 71.1% (95% CI 61%-80.3%), which was found to be similar to RTSA
74.9% (95% CIl 49.7%-94.2%).
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Although surgeons tend to place more restrictions on activities following RTSA than
HA, the only study to directly compare the 2 procedures found higher rates of return to
sports following RTSA than HA.*® However, the conclusions of the aforementioned
study should be interpreted in light of its limitations, including differences in the 2 sur-
gical groups and differential follow-up (31 months for the RTSA group and 62 months
for the HA group).

SUMMARY

Most subjects are able to return to preoperative sport activities following TSA, RTSA,
and shoulder HA. The rates of return for TSA (75%-100%)>*° are slightly higher than
those reported for HA (67% to 76%)>*°° and RTSA (75%-85%),'9°" although these
differences may reflect differences in subject population or surgical indications. Pa-
tients may be counseled that noncontact, low-demand activities have higher return
rates than contact sports or high-demand activities. Most patients can expect to re-
turn to sports within 6 months postoperatively and many may experience an improve-
ment in their ability to participate in sport following the arthroplasty procedure.

REFERENCES

1. Kim SH, Wise BL, Zhang Y, et al. Increasing incidence of shoulder arthroplasty in
the United States. J Bone Joint Surg Am 2011;93:2249-54.

2. HCUP national inpatient sample (NIS). Rockville (MD): Healthcare Cost and Uti-
lization Project (HCUP); 2012.

3. Fehringer EV, Kopjar B, Boorman RS, et al. Characterizing the functional improve-
ment after total shoulder arthroplasty for osteoarthritis. J Bone Joint Surg Am
2002;84-A:1349-53.

4. Haines JF, Trail IA, Nuttall D, et al. The results of arthroplasty in osteoarthritis of
the shoulder. J Bone Joint Surg Br 2006;88:496-501.

5. Boileau P, Watkinson D, Hatzidakis AM, et al. Neer Award 2005: the Grammont
reverse shoulder prosthesis: results in cuff tear arthritis, fracture sequelae, and
revision arthroplasty. J Shoulder Elbow Surg 2006;15:527-40.

6. Handoll HH, Brorson S. Interventions for treating proximal humeral fractures in
adults. Cochrane Database Syst Rev 2015;(11):CD000434.

7. Mulieri P, Dunning P, Klein S, et al. Reverse shoulder arthroplasty for the treatment
of irreparable rotator cuff tear without glenohumeral arthritis. J Bone Joint Surg
Am 2010;92:2544-56.

8. Wall B, Nove-Josserand L, O’Connor DP, et al. Reverse total shoulder arthro-
plasty: a review of results according to etiology. J Bone Joint Surg Am 2007;
89:1476-85.

9. Khair MM, Dines JS, Dines DM. Shoulder arthroplasty: return to sport. Sports
Health 2015;7:87-9.

10. McCarty EC, Marx RG, Maerz D, et al. Sports participation after shoulder replace-
ment surgery. Am J Sports Med 2008;36:1577-81.

11. Jensen KL, Rockwood CA Jr. Shoulder arthroplasty in recreational golfers.
J Shoulder Elbow Surg 1998;7:362-7.

12. Schumann K, Flury MP, Schwyzer HK, et al. Sports activity after anatomical total
shoulder arthroplasty. Am J Sports Med 2010;38:2097-105.

13. Jackson JD, Smith J, Shah JP, et al. Golf after total knee arthroplasty: do patients
return to walking the course? Am J Sports Med 2009;37:2201-4.

14. Bradbury N, Borton D, Spoo G, et al. Participation in sports after total knee
replacement. Am J Sports Med 1998;26:530-5.


http://refhub.elsevier.com/S0278-5919(18)30059-0/sref1
http://refhub.elsevier.com/S0278-5919(18)30059-0/sref1
http://refhub.elsevier.com/S0278-5919(18)30059-0/sref2
http://refhub.elsevier.com/S0278-5919(18)30059-0/sref2
http://refhub.elsevier.com/S0278-5919(18)30059-0/sref3
http://refhub.elsevier.com/S0278-5919(18)30059-0/sref3
http://refhub.elsevier.com/S0278-5919(18)30059-0/sref3
http://refhub.elsevier.com/S0278-5919(18)30059-0/sref4
http://refhub.elsevier.com/S0278-5919(18)30059-0/sref4
http://refhub.elsevier.com/S0278-5919(18)30059-0/sref5
http://refhub.elsevier.com/S0278-5919(18)30059-0/sref5
http://refhub.elsevier.com/S0278-5919(18)30059-0/sref5
http://refhub.elsevier.com/S0278-5919(18)30059-0/sref6
http://refhub.elsevier.com/S0278-5919(18)30059-0/sref6
http://refhub.elsevier.com/S0278-5919(18)30059-0/sref7
http://refhub.elsevier.com/S0278-5919(18)30059-0/sref7
http://refhub.elsevier.com/S0278-5919(18)30059-0/sref7
http://refhub.elsevier.com/S0278-5919(18)30059-0/sref8
http://refhub.elsevier.com/S0278-5919(18)30059-0/sref8
http://refhub.elsevier.com/S0278-5919(18)30059-0/sref8
http://refhub.elsevier.com/S0278-5919(18)30059-0/sref9
http://refhub.elsevier.com/S0278-5919(18)30059-0/sref9
http://refhub.elsevier.com/S0278-5919(18)30059-0/sref10
http://refhub.elsevier.com/S0278-5919(18)30059-0/sref10
http://refhub.elsevier.com/S0278-5919(18)30059-0/sref11
http://refhub.elsevier.com/S0278-5919(18)30059-0/sref11
http://refhub.elsevier.com/S0278-5919(18)30059-0/sref12
http://refhub.elsevier.com/S0278-5919(18)30059-0/sref12
http://refhub.elsevier.com/S0278-5919(18)30059-0/sref13
http://refhub.elsevier.com/S0278-5919(18)30059-0/sref13
http://refhub.elsevier.com/S0278-5919(18)30059-0/sref14
http://refhub.elsevier.com/S0278-5919(18)30059-0/sref14

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

Return to Play After Shoulder Replacement Surgery

Dubs L, Gschwend N, Munzinger U. Sport after total hip arthroplasty. Arch Or-
thop Trauma Surg 1983;101:161-9.

Gschwend N, Frei T, Morscher E, et al. Alpine and cross-country skiing after total
hip replacement: 2 cohorts of 50 patients each, one active, the other inactive in
skiing, followed for 5-10 years. Acta Orthop Scand 2000;71:243-9.

Huch K, Muller KA, Sturmer T, et al. Sports activities 5 years after total knee or hip
arthroplasty: the Ulm Osteoarthritis Study. Ann Rheum Dis 2005;64:1715-20.
Mallon WJ, Callaghan JJ. Total knee arthroplasty in active golfers. J Arthroplasty
1993;8:299-306.

Garcia GH, Taylor SA, DePalma BJ, et al. Patient activity levels after reverse total
shoulder arthroplasty: what are patients doing? Am J Sports Med 2015;43:
2816-21.

Day JS, Lau E, Ong KL, et al. Prevalence and projections of total shoulder and
elbow arthroplasty in the United States to 2015. J Shoulder Elbow Surg 2010;
19:1115-20.

Bulhoff M, Sattler P, Bruckner T, et al. Do patients return to sports and work after
total shoulder replacement surgery? Am J Sports Med 2015;43:423-7.
Papaliodis D, Richardson N, Tartaglione J, et al. Impact of total shoulder arthro-
plasty on golfing activity. Clin J Sport Med 2015;25:338-40.

Lefevre N, Rousseau D, Bohu Y, et al. Return to judo after joint replacement. Knee
Surg Sports Traumatol Arthrosc 2013;21:2889-94.

Wierks C, Skolasky RL, Ji JH, et al. Reverse total shoulder replacement: intraoper-
ative and early postoperative complications. Clin Orthop Relat Res 2009;467:
225-34.

Ponce BA, Oladeji LO, Rogers ME, et al. Comparative analysis of anatomic and
reverse total shoulder arthroplasty: in-hospital outcomes and costs. J Shoulder
Elbow Surg 2015;24:460-7.

Weiss JM, Noble PC, Conditt MA, et al. What functional activities are important to
patients with knee replacements? Clin Orthop Relat Res 2002;(404):172-88.
Wylde V, Hewlett S, Learmonth ID, et al. Personal impact of disability in osteoar-
thritis: patient, professional and public values. Musculoskeletal Care 2006;4:
152-66.

Simovitch RW, Gerard BK, Brees JA, et al. Outcomes of reverse total shoulder ar-
throplasty in a senior athletic population. J Shoulder Elbow Surg 2015;24:1481-5.
Fink Barnes LA, Grantham WJ, Meadows MC, et al. Sports activity after reverse
total shoulder arthroplasty with minimum 2-year follow-up. Am J Orthop (Belle
Mead NJ) 2015;44:68-72.

Wirth MA, Tapscott RS, Southworth C, et al. Treatment of glenohumeral arthritis
with a hemiarthroplasty: a minimum five-year follow-up outcome study. J Bone
Joint Surg Am 2006;88:964-73.

Levy O, Copeland SA. Cementless surface replacement arthroplasty (Copeland
CSRA) for osteoarthritis of the shoulder. J Shoulder Elbow Surg 2004;13:266-71.
Levine WN, Fischer CR, Nguyen D, et al. Long-term follow-up of shoulder hemi-
arthroplasty for glenohumeral osteoarthritis. J Bone Joint Surg Am 2012;94:e164.
Zarkadas PC, Throckmorton TQ, Dahm DL, et al. Patient reported activities after
shoulder replacement: total and hemiarthroplasty. J Shoulder Elbow Surg 2011;
20:273-80.

Garcia GH, Mahony GT, Fabricant PD, et al. Sports- and work-related outcomes
after shoulder hemiarthroplasty. Am J Sports Med 2016;44(2):490-6.

591


http://refhub.elsevier.com/S0278-5919(18)30059-0/sref15
http://refhub.elsevier.com/S0278-5919(18)30059-0/sref15
http://refhub.elsevier.com/S0278-5919(18)30059-0/sref16
http://refhub.elsevier.com/S0278-5919(18)30059-0/sref16
http://refhub.elsevier.com/S0278-5919(18)30059-0/sref16
http://refhub.elsevier.com/S0278-5919(18)30059-0/sref17
http://refhub.elsevier.com/S0278-5919(18)30059-0/sref17
http://refhub.elsevier.com/S0278-5919(18)30059-0/sref18
http://refhub.elsevier.com/S0278-5919(18)30059-0/sref18
http://refhub.elsevier.com/S0278-5919(18)30059-0/sref19
http://refhub.elsevier.com/S0278-5919(18)30059-0/sref19
http://refhub.elsevier.com/S0278-5919(18)30059-0/sref19
http://refhub.elsevier.com/S0278-5919(18)30059-0/sref20
http://refhub.elsevier.com/S0278-5919(18)30059-0/sref20
http://refhub.elsevier.com/S0278-5919(18)30059-0/sref20
http://refhub.elsevier.com/S0278-5919(18)30059-0/sref21
http://refhub.elsevier.com/S0278-5919(18)30059-0/sref21
http://refhub.elsevier.com/S0278-5919(18)30059-0/sref22
http://refhub.elsevier.com/S0278-5919(18)30059-0/sref22
http://refhub.elsevier.com/S0278-5919(18)30059-0/sref23
http://refhub.elsevier.com/S0278-5919(18)30059-0/sref23
http://refhub.elsevier.com/S0278-5919(18)30059-0/sref24
http://refhub.elsevier.com/S0278-5919(18)30059-0/sref24
http://refhub.elsevier.com/S0278-5919(18)30059-0/sref24
http://refhub.elsevier.com/S0278-5919(18)30059-0/sref25
http://refhub.elsevier.com/S0278-5919(18)30059-0/sref25
http://refhub.elsevier.com/S0278-5919(18)30059-0/sref25
http://refhub.elsevier.com/S0278-5919(18)30059-0/sref26
http://refhub.elsevier.com/S0278-5919(18)30059-0/sref26
http://refhub.elsevier.com/S0278-5919(18)30059-0/sref27
http://refhub.elsevier.com/S0278-5919(18)30059-0/sref27
http://refhub.elsevier.com/S0278-5919(18)30059-0/sref27
http://refhub.elsevier.com/S0278-5919(18)30059-0/sref28
http://refhub.elsevier.com/S0278-5919(18)30059-0/sref28
http://refhub.elsevier.com/S0278-5919(18)30059-0/sref29
http://refhub.elsevier.com/S0278-5919(18)30059-0/sref29
http://refhub.elsevier.com/S0278-5919(18)30059-0/sref29
http://refhub.elsevier.com/S0278-5919(18)30059-0/sref30
http://refhub.elsevier.com/S0278-5919(18)30059-0/sref30
http://refhub.elsevier.com/S0278-5919(18)30059-0/sref30
http://refhub.elsevier.com/S0278-5919(18)30059-0/sref31
http://refhub.elsevier.com/S0278-5919(18)30059-0/sref31
http://refhub.elsevier.com/S0278-5919(18)30059-0/sref32
http://refhub.elsevier.com/S0278-5919(18)30059-0/sref32
http://refhub.elsevier.com/S0278-5919(18)30059-0/sref33
http://refhub.elsevier.com/S0278-5919(18)30059-0/sref33
http://refhub.elsevier.com/S0278-5919(18)30059-0/sref33
http://refhub.elsevier.com/S0278-5919(18)30059-0/sref34
http://refhub.elsevier.com/S0278-5919(18)30059-0/sref34

592

Johnson et al

35.

36.

37.

38.

39.

40.

41.

42.

43.

44,

45.

46.

47.

48.

49.

50.

Skutek M, Fremerey RW, Bosch U. Level of physical activity in elderly patients af-
ter hemiarthroplasty for three- and four-part fractures of the proximal humerus.
Arch Orthop Trauma Surg 1998;117:252-5.

Liu JN, Garcia GH, Mahony G, et al. Sports after shoulder arthroplasty: a compar-
ative analysis of hemiarthroplasty and reverse total shoulder replacement.
J Shoulder Elbow Surg 2016;25(6):920-6.

Labriola JE, Edwards TB. Reverse total shoulder arthroplasty in the senior athlete.
Oper Tech Sports Med 2008;16:43-9.

Mann T, Baumhauer JF, O’Keefe RJ, et al. High incidence of hemiarthroplasty for
shoulder osteoarthritis among recently graduated orthopaedic surgeons. Clin Or-
thop Relat Res 2014;472:3510-6.

Garcia GH, Liu JN, Mahony GT, et al. Hemiarthroplasty versus total shoulder ar-
throplasty for shoulder osteoarthritis: a matched comparison of return to sports.
Am J Sports Med 2016;44(6):1417-22.

Bryant D, Litchfield R, Sandow M, et al. A comparison of pain, strength, range of
motion, and functional outcomes after hemiarthroplasty and total shoulder arthro-
plasty in patients with osteoarthritis of the shoulder. A systematic review and
meta-analysis. J Bone Joint Surg Am 2005;87:1947-56.

Radnay CS, Setter KJ, Chambers L, et al. Total shoulder replacement compared
with humeral head replacement for the treatment of primary glenohumeral oste-
oarthritis: a systematic review. J Shoulder Elbow Surg 2007;16:396-402.

Golant A, Christoforou D, Zuckerman JD, et al. Return to sports after shoulder ar-
throplasty: a survey of surgeons’ preferences. J Shoulder Elbow Surg 2012;21:
554-60.

Magnussen RA, Mallon WJ, Willems WJ, et al. Long-term activity restrictions after
shoulder arthroplasty: an international survey of experienced shoulder surgeons.
J Shoulder Elbow Surg 2011;20:281-9.

Aim F, Werthel JD, Deranlot J, et al. Return to sport after shoulder arthroplasty in
recreational athletes: a systematic review and meta-analysis. Am J Sports Med
2018;46(5):1251-7.

Liu JN, Steinhaus ME, Garcia GH, et al. Return to sport after shoulder arthro-
plasty: a systematic review and meta-analysis. Knee Surg Sports Traumatol Ar-
throsc 2018;26(1):100-12.

Alentorn-Geli E, Guirro P, Santana F, et al. Treatment of fracture sequelae of the
proximal humerus: comparison of hemiarthroplasty and reverse total shoulder ar-
throplasty. Arch Orthop Trauma Surg 2014;134:1545-50.

Boyle MJ, Youn SM, Frampton CM, et al. Functional outcomes of reverse shoulder
arthroplasty compared with hemiarthroplasty for acute proximal humeral frac-
tures. J Shoulder Elbow Surg 2013;22:32-7.

Ferrel JR, Trinh TQ, Fischer RA. Reverse total shoulder arthroplasty versus hemi-
arthroplasty for proximal humeral fractures: a systematic review. J Orthop Trauma
2015;29:60-8.

Leung B, Horodyski M, Struk AM, et al. Functional outcome of hemiarthroplasty
compared with reverse total shoulder arthroplasty in the treatment of rotator
cuff tear arthropathy. J Shoulder Elbow Surg 2012;21:319-23.

Young SW, Zhu M, Walker CG, et al. Comparison of functional outcomes of
reverse shoulder arthroplasty with those of hemiarthroplasty in the treatment of
cuff-tear arthropathy: a matched-pair analysis. J Bone Joint Surg Am 2013;95:
910-5.


http://refhub.elsevier.com/S0278-5919(18)30059-0/sref35
http://refhub.elsevier.com/S0278-5919(18)30059-0/sref35
http://refhub.elsevier.com/S0278-5919(18)30059-0/sref35
http://refhub.elsevier.com/S0278-5919(18)30059-0/sref36
http://refhub.elsevier.com/S0278-5919(18)30059-0/sref36
http://refhub.elsevier.com/S0278-5919(18)30059-0/sref36
http://refhub.elsevier.com/S0278-5919(18)30059-0/sref37
http://refhub.elsevier.com/S0278-5919(18)30059-0/sref37
http://refhub.elsevier.com/S0278-5919(18)30059-0/sref38
http://refhub.elsevier.com/S0278-5919(18)30059-0/sref38
http://refhub.elsevier.com/S0278-5919(18)30059-0/sref38
http://refhub.elsevier.com/S0278-5919(18)30059-0/sref39
http://refhub.elsevier.com/S0278-5919(18)30059-0/sref39
http://refhub.elsevier.com/S0278-5919(18)30059-0/sref39
http://refhub.elsevier.com/S0278-5919(18)30059-0/sref40
http://refhub.elsevier.com/S0278-5919(18)30059-0/sref40
http://refhub.elsevier.com/S0278-5919(18)30059-0/sref40
http://refhub.elsevier.com/S0278-5919(18)30059-0/sref40
http://refhub.elsevier.com/S0278-5919(18)30059-0/sref41
http://refhub.elsevier.com/S0278-5919(18)30059-0/sref41
http://refhub.elsevier.com/S0278-5919(18)30059-0/sref41
http://refhub.elsevier.com/S0278-5919(18)30059-0/sref42
http://refhub.elsevier.com/S0278-5919(18)30059-0/sref42
http://refhub.elsevier.com/S0278-5919(18)30059-0/sref42
http://refhub.elsevier.com/S0278-5919(18)30059-0/sref43
http://refhub.elsevier.com/S0278-5919(18)30059-0/sref43
http://refhub.elsevier.com/S0278-5919(18)30059-0/sref43
http://refhub.elsevier.com/S0278-5919(18)30059-0/sref44
http://refhub.elsevier.com/S0278-5919(18)30059-0/sref44
http://refhub.elsevier.com/S0278-5919(18)30059-0/sref44
http://refhub.elsevier.com/S0278-5919(18)30059-0/sref45
http://refhub.elsevier.com/S0278-5919(18)30059-0/sref45
http://refhub.elsevier.com/S0278-5919(18)30059-0/sref45
http://refhub.elsevier.com/S0278-5919(18)30059-0/sref46
http://refhub.elsevier.com/S0278-5919(18)30059-0/sref46
http://refhub.elsevier.com/S0278-5919(18)30059-0/sref46
http://refhub.elsevier.com/S0278-5919(18)30059-0/sref47
http://refhub.elsevier.com/S0278-5919(18)30059-0/sref47
http://refhub.elsevier.com/S0278-5919(18)30059-0/sref47
http://refhub.elsevier.com/S0278-5919(18)30059-0/sref48
http://refhub.elsevier.com/S0278-5919(18)30059-0/sref48
http://refhub.elsevier.com/S0278-5919(18)30059-0/sref48
http://refhub.elsevier.com/S0278-5919(18)30059-0/sref49
http://refhub.elsevier.com/S0278-5919(18)30059-0/sref49
http://refhub.elsevier.com/S0278-5919(18)30059-0/sref49
http://refhub.elsevier.com/S0278-5919(18)30059-0/sref50
http://refhub.elsevier.com/S0278-5919(18)30059-0/sref50
http://refhub.elsevier.com/S0278-5919(18)30059-0/sref50
http://refhub.elsevier.com/S0278-5919(18)30059-0/sref50

	Return to Play After Shoulder Replacement Surgery
	Key points
	Introduction
	Return to sport after total shoulder arthroplasty
	Return to sport after reverse total shoulder arthroplasty
	Return to sport after hemiarthroplasty
	Comparison between return to sport in hemiarthroplasty and total shoulder arthroplasty
	Comparison between return to sport in hemiarthroplasty and reverse shoulder arthroplasty
	Summary
	References


