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KEY POINTS

� Young patients have different demands after shoulder arthroplasty.

� Earlier studies showed similar functional outcomes for younger patients as older patients,
but their satisfaction rates were lower than older patients.

� More recent studies have shown a relatively high rate of return to sports in patients
receiving anatomic total shoulder arthroplasty.

� The rate of return to sports is higher in total shoulder arthroplasty than hemiarthroplasty
and reverse total shoulder arthroplasty.
INTRODUCTION

Shoulder arthroplasty has become an increasingly popular procedure, with almost
50,000 performed in 20081 and a 7% to 13% increase each year from 1993 to
2007, accounting for an increase of 369% over that period.2 In addition, reverse shoul-
der arthroplasty (RSA) has become a more commonly considered procedure, espe-
cially in younger patients.3 As the shoulder arthroplasty population becomes
younger, whether the implant used is hemiarthroplasty (HA), anatomic total shoulder
arthroplasty (TSA), or RSA, the longevity of the implant and the functional outcomes
become even more important. One-third of shoulder arthroplasties were performed
in patients younger than 65,1 and many young and higher-demand individuals wish
to return to their previous level of activity, especially when it comes to work and ath-
letic activities. It is important to appreciate patients’ previous activity levels and their
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subsequent expectations when counseling patients with end-stage arthritis who plan
on undergoing arthroplasty.
Younger patients can have multiple etiologies leading to end-stage arthritis and the

subsequent need for arthroplasty. Causes can include chondrolysis after arthroscopy,
rheumatoid arthritis, avascular necrosis, posttraumatic arthritis, postinstability
arthritis, and primary osteoarthritis. Regardless of cause, the young patient with
end-stage arthritis presents a unique population for the shoulder surgeon, and there
are multiple options for arthroplasty in this population, including HA, anatomic TSA,
and RSA.

ARTHROPLASTY OPTIONS

In the past, treatment options in younger and more active patients commonly favored
HA over TSA. Because of the concern for glenoid loosening, HA was thought to be the
better option for end-stage arthritis in younger patients. As prostheses have improved,
more anatomic total shoulder arthroplasties are being performed in younger and more
active patients. Overall, TSA has shown a greater increase in use, with a 5.0-fold in-
crease, compared with HA, which has had only a 1.9-fold increase; but in this same
study, patients with TSA tended to be older.4 As the concern for glenoid loosening
has lessened with the improvement in implant designs, the indications now tend to
be more limited for HA, with indications including young patients with isolated humeral
arthritis or patients with avascular necrosis.
In addition to HA and TSA, RSA has seen an extension of its use to younger and

more active populations. Once reserved more for elderly and lower-demand patients,
RSA has become more commonly indicated in younger and more active patients who
have rotator cuff arthropathy, severe glenoid deficiency in primary osteoarthritis, or
irreparable, massive rotator cuff tears.

RETURN TO ACTIVITY AND SPORTS
Anatomic Total Shoulder Arthroplasty Versus Hemiarthroplasty

In addition to using implants that provide longevity in those younger or more active pa-
tients, the importance of the implant providing adequate or improved return to preop-
erative function is also a concern for the patient and the surgeon. HA has been shown
to improve young patients’ pain and function, and their functional scores have been
shown to be similar to older patients.5,6 Schoch and colleagues7 also showed an
improvement in pain scores, abduction, and external rotation of patients with HA or
TSA. Eighty-one percent of shoulders were rated as better or much better than their
preoperative condition. Interestingly, though, even with functional scores similar to
those of older patients, younger patients’ satisfaction may be lower than older pa-
tients, with similar functional scores indicating that their requirements are likely greater
than older, lower-demand patients.8

Although the patients in the study by Sperling and colleagues5 had improvements in
pain and function, 60% of young patients (<50 years) were unsatisfied with their shoul-
der. TSA did not fare much better, with a dissatisfaction rate of 48%. Sperling and col-
leagues6 showed that in patients younger than 50 with an HA, compared with TSA, HA
had a lower rate of survival at 10 and 20 years: 82% versus 97% and 75% versus 84%,
respectively. Similarly, Bartelt and colleagues9 found a higher survival rate for TSA
over HA (92% vs 72%) at 10 years, and TSA showed less pain, greater active eleva-
tion, and higher satisfaction. In a systematic review of studies examining HA and
TSA in young patients, Sayegh and colleagues10 found that TSA provided a greater
improvement in pain than HA, but found similar revision rates. In this systematic
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review, they showed that revisions rates were similar across both types of implants,
whereas other single studies showed a slight predilection for a greater survival rate
long-term for TSA than HA in younger patients. Given this predilection for higher revi-
sion rates in young patients in many studies, as well as the improvement in pain with
TSA being greater than HA, Bhat and colleagues11 showed using an economic deci-
sion model that TSA is also superior to HA in young patients. As shown in older pa-
tients,12 most studies in young patients do show an improvement in pain in both HA
and TSA, although TSA appears to have a greater improvement in pain and function
scores. Revision rates are equal or greater in HA, but glenoid loosening does present
a concern for younger and active patients.
In much higher-demand and significantly younger individuals, the rate of return to

activities may have lower rates than an older active population with different
demands. In a study of 24 US military service members (26 shoulders) in which
the mean age was 46 and half of the patients had postinstability arthropathy, only
10 of them remained on active duty 2 years after surgery and 5 of them were
deployed.13 Nine of the service members were ultimately medically discharged for
persistent shoulder disability. In this unique population with unique demands, there
were 6 component failures (24% failure rate) requiring reoperation, although only
half of those were due to atraumatic loosening; the remaining failures were associ-
ated with trauma.
Coinciding with a young and active patient with end-stage arthritis is a greater

desire to get back to an active lifestyle, including sporting activities. McCarty and col-
leagues14 found that 64% of patients elected to have surgery to continue participation
in sports. Of those patients, 71% did have an improvement in their ability to play their
sport and half of them were able to increase the frequency of participation. Their study
included both HA and TSA, and both had a return to sport rate of 81%. The average
time to partial return to sports was 3.6 months and full participation was approximately
6.0 months. Swimming, tennis, and golf showed the highest return to sport, but soft-
ball showed a poor return, with only a 20% return rate. Table 1 summarizes rates of
return to sports in anatomic TSA.
All forms of shoulder arthroplasty (anatomic TSA, RSA, and HA) do appear to lead to

patients returning to sporting activities. In a meta-analysis of studies examining return
to sport in shoulder arthroplasty, the average return to sport was 81%, where all those
who returned to sports had participated in sports within 3 months of surgery.15 Of
golfers, 79% were able to return, whereas return to swimming was 76%. RSA overall
return rate was similar to the overall return rate of all shoulder arthroplasty (76.5% vs
80.7%). In a similar study with a meta-analysis of shoulder arthroplasty affecting return
to sports, the overall return to sports across all arthroplasty was 85%, with swimming,
golf, fitness sports, and tennis being the most common sports.16 TSA showed a
Table 1
Return rate to sports in total shoulder arthroplasty

Study Rate, %

Schumann et al,19 2010 89

Bülhoff et al,20 2015 57

Garcia et al,21 2017 96

Papaliodis et al,22 2015 89

Liu et al,16 2017 93

McCarty et al,14 2008 81
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significantly greater return rate at 93% versus 71% in HA and 75% in RSA. Box 1
shows the most commonly reported sports played in patients after shoulder
arthroplasty.
When HA has been compared directly with TSA for return to sports, similar to

studies on satisfaction,5,6,8,11,12 TSA appears to have superior results, as evidenced
by a study by Garcia and colleagues.17 Although functional improvements were the
same, pain improvement was improved as well as satisfaction in TSA, with satisfaction
100% for TSA compared with 70% for HA. The rate of return to sports was also signif-
icantly greater in TSA than HA, with 66% returning to sports in those receiving HA,
whereas 97% of patients with TSA were able to return to sports. Significantly more pa-
tients with TSA were also able to return to higher-demand upper extremity sports. The
average time to return, though, was similar between TSA and HA, with 5.4 and
5.5 months, respectively. Table 2 summarizes rates of return to sports in shoulder HA.
In terms of motion and strength in active patients with an average age of 62 years,

TSA showed a greater increase in forward flexion, internal rotation, and strength
compared with HA.18 There was no difference, though, in return to sports between
TSA and HA across different levels of activities defined as low, medium, and high
demand.

Anatomic Total Shoulder Arthroplasty

Asmore surgeons have turned to anatomic TSA in young and active patients with end-
stage arthritis, there has been greater focus on the level of activities in these patients,
as there is certainly a higher level of stress to the arthroplasty implants. As stated
earlier, arthroplasty tends to improve patients’ pain and functional scores, but their
level of satisfaction may not reach acceptable levels for younger, more active individ-
uals. As implants continue to improve, though, and more surgeons perform shoulder
arthroplasty, patients are attempting to return to more of the activities that they per-
formed before surgery. Although satisfaction may be lower with younger patients in
earlier studies, they do appear to return to activities, especially if they were active
before surgery. In a study assessing return to sports and starting new sports in pa-
tients with TSA, as well as functional scores in those patients, Schumann and col-
leagues19 found that many who participated previously in sports could return to
their sports. Of the 55 patients in their study who participated in sports before their
shoulder disease, 89% of them were able to participate in sports, with two-thirds of
them returning to sports within 6 months. Of those who were able to return to their
sport, two-thirds of them returned within 6 months. Seventeen patients in the study
had stopped participating in sports before their TSA, but 65% of them did resume
those sports after replacement. Of those who did participate in sports, the most com-
mon sport was swimming (20%) with golf, fitness training, and cycling the second
Box 1

Most common sports participation

Fitness sports

Golf

Swimming

Tennis

Skiing

Cycling
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Table 2
Return rate to sports in shoulder hemiarthroplasty

Study Rate, %

Garcia et al,17 2016 66

Liu et al,16 2017 71

McCarty et al,14 2008 81

Liu et al,24 2016 67
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most common (16%). The cohort of sports participants was younger than those who
did not participate in sports (63 years vs 70). Their strength and range of motion, as
well as the physical components of Constant and SF-36 scores were also significantly
better than the nonsports cohort.
Previous sports activity, especially sports activity around the time of surgery, ap-

pears to be an important indicator for postoperative sporting activities. Bülhoff and
colleagues20 looked at 2 groups of patients with TSA: one group had participated in
sports in their lifetime and one group did not participate in sports. Of the group that
did not participate in sports, unsurprisingly none of them began playing sports. But
in the cohort that had participated in sports during their lifetime, 57% of them returned
to sports after surgery. In those patients who had participated in sports within
3 months of surgery, 100% of them returned to sports after surgery. Only 3% addi-
tional patients, though, returned to sports if they had not participated close to the
time of surgery. For those who did not return to sports, 18% of them listed their shoul-
der as the reason; the remainder listed other reasons or were no longer interested in
sporting activities. Although they had a high level of return to sport, half of them re-
ported they had to decrease their intensity from their highest level of activity ever
attained. Of those who did return to sports, the rate of return to full sporting activities
was slower than in the study by Schumann and colleagues,19 with 45% of them taking
more than 2 years to return and only one-third returning within 6 months. The most
common sport was swimming, followed by skiing.
Return to sports may be an even more important patient expectation in a younger

population with end-stage arthritis. In a study exploring return to sports after TSA in
patients 55 years and younger, two-thirds of patients reported undergoing TSA to re-
turn to sports.21 At an average follow-up of 61 months, 96% of patients had restarted
at least 1 sport at an average of 7 months. The highest return was in fitness sports, with
a 97% return rate, followed by golf (93%), tennis (88%), and swimming (78%). Even
higher-demand sports had good rates of return, with a rate of 75% for basketball
and 68% for flag football. Eighty-two percent of patients returned to a similar or higher
level of sports than before surgery. In these patients, the satisfaction rate was 93%.
Although it was only an average follow-up of 5 years, no patients needed a revision
for glenoid loosening.
In patients interested in returning to golf, the prospect after TSA is excellent. Look-

ing specifically at golfers, Papaliodis and colleagues22 found in a survey of patients
with TSA that 31 of 35 were able to return to golf at an average of 8 months postop-
eratively. Thirty of 31 reported a significant improvement in their pain while playing and
after playing. They improved their handicap by 1.4 strokes and their drive by 12.5
yards, although other studies19 have shown no change in driving distance.
For a middle-aged patient who plays tennis, a TSA is a reasonable consideration. A

54-year-old patient presented to clinic with primary glenohumeral arthritis, seen in
Fig. 1, and the desire to return to high-level senior tennis. He underwent total shoulder
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Fig. 1. A 54-year-old with end-stage glenohumeral arthritis.
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arthroplasty (Fig. 2) with return of his full range of motion (Fig. 3). He was also able to
return to playing tennis 6 months after surgery.

Reverse Shoulder Arthroplasty

RSA often is used in an older population because of the concern for loosening, but it
has also shown to be an effective treatment option in younger or active patients with
massive irreparable cuff tears or cuff tear arthropathy. In a study evaluating just RSA in
active patients with an average age of 73 years, return to sports was lower than other
reported studies, with 60% return rate to sports.23 Of that population, 95% of them
were able to return to sports at the same level or at a higher level than before surgery.
All of their functional scores greatly improved, and their pain scores greatly improved
Fig. 2. The same 54-year-old patient as in Fig. 1 after anatomic TSA.

�n�l�o�a�d�e�d� �f�o�r� �A�n�o�n�y�m�o�u�s� �U�s�e�r� �(�n�/�a�)� �a�t� �C�o�n�s�e�j�e�r�Ã��a� �d�e� �S�a�n�i�d�a�d� �d�e� �M�a�d�r�i�d� �â ¬ �� �B�i�b�l�i�o�t�e�c�a� �V�i�r�t�u�a�l� �f�r�o�m� �C�l�i�n�i�c�a�l�K�e�y�.�c�o�m� �b�y� �E�l�s�e�v�i�e�r
ne 17, 2020. For personal use only. No other uses without permission. Copyright ©2020. Elsevier Inc. All rights reserved.



Fig. 3. Range of motion after TSA of the same patient as in Fig. 1.
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as well, with only 13% reporting increased pain after sporting activities. At an average
follow-up of 43 months, 17% of patients had 1 zone of lucency but no stem loosening
and no evidence of glenoid lucencies or loosening. Table 3 summarizes rates of return
to sports in RSA.
When comparing return to sports between RSA and HA, Liu and colleagues24

found a significantly higher return in patients with RSA than in patients with HA.
Although patients were slightly but significantly younger than the HA group (72.3
Table 3
Return rate to sports in reverse shoulder arthroplasty

Study Rate, %

Simovitch et al,23 2015 60

Fink Barnes et al,26 2015 79

Garcia et al,27 2015 86

Aim et al,15 2017 77

Liu et al,16 2017 75

Liu et al,24 2016 86
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Fig. 4. A 45-year-old after multiple previous failed rotator cuff repairs.
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vs 65.6 years), patients with RSA had a return rate of 86% versus 67% for those
patients with HA. Additionally, patients with RSA had improved pain scores and
fewer postoperative complaints. When comparing HA with RSA in working popula-
tions in which the HA population was again slightly but significantly younger than
the RSA population, the 2 groups returned to work at similar rates, 65% and
71%, respectively.25 They also returned to work at similar times, 2.3 months and
3.1 months, respectively.
Although less commonly performed in younger patients, RSA is indicated

in certain populations. A 45-year-old teacher presented to clinic after having
undergone 3 prior rotator cuff repairs that had failed (Fig. 4). She was previously
active in fitness sports and tennis and wished to return to those activities. She un-
derwent RSA (Fig. 5) and was able to return to her previous fitness sports and
tennis.
Fig. 5. The same 45-year-old patient as in Fig. 4 after RSA.
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SUMMARY

In older studies, younger patients undergoing shoulder arthroplasty tended to have
reasonable functional outcomes, but their satisfaction trailed their functional improve-
ments. Young patients previously were felt to do better with HA, especially with the
concern for glenoid loosening, but satisfaction and functional scores have been better
with TSA. In active individuals, more recent studies have shown that they can return to
sports at fairly high levels. In multiple studies, those who do return to sport were stay-
ing active in their sports just before surgery, and their shoulder disease did not
completely prevent them from participating in sports before surgery. Common sports
in which patients participated and returned at higher rates were swimming, tennis,
golf, and fitness sports. When including the 3 main arthroplasty options, HA, anatomic
TSA, and RSA, all had reasonable returns to sports. But when the 3 were compared,
as was seen with functional scores and satisfaction scores, TSA showed a better re-
turn to sports than HA and RSA. Although patients are able to return to sports, implant
longevity is a concern among the young, active population. Proper patient education
and selection, as well as ever-improving implants can help achieve the best outcomes
for this expanding population.
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