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Background: With an active aging population, more patients expect to return to previous activities and work after surgery.
Purpose: To determine the rate and timing to return of sports and employment after shoulder hemiarthroplasty.
Study Design: Case series; Level of evidence, 4.

Methods: This was a retrospective review of consecutive patients who underwent shoulder hemiarthroplasty from 2007 to 2013.
Follow-up consisted of a patient-reported questionnaire regarding physical fitness, sporting activities, and work status.

Results: From 105 patients screened, 79 were available for follow-up. The average follow-up time was 63.1 months, and the aver-
age age at follow-up was 69 years. Scores on the visual analog scale for pain improved from 6.2 to 2.1 (P < .001) postoperatively,
and those on the American Shoulder and Elbow Surgeons (ASES) shoulder assessment improved from 34.6 to 71.3 (P < .001).
Patients older than 65 years had significantly lower absolute postoperative ASES scores (P = .041) but experienced similar
improvement from their preoperative baseline (P = .158) compared with patients younger than 65 years. There were 58 patients
who played sports preoperatively, and 67.2% of these restarted at least 1 of their previous sports postoperatively. The average
time to return to full sports was 6.5 months for those who returned. Direct rates of return were as follows: fitness sports (69%),
swimming (65%), running (64%), cycling (63%), and doubles tennis (57%). Younger age was associated with highest demand
level achieved (P = .023). Forty-nine patients worked preoperatively, with 69.4% returning to previous employment after surgery;
the average time to return to work was 1.4 months. In comparative analysis, patients who did not return to work had a higher
mean body mass index (32 * 7 vs 27 * 5 kg/m?; P < .008).

Conclusion: In this hemiarthroplasty cohort, there was a 67.2% rate of return to 1 or more sports at an average of 6.5 months
postoperatively. Patients older than 65 years experienced similar improvements in ASES scores compared with patients younger
than 65 years, although absolute scores were lower on average. Those who returned to higher demand sports were younger on
average. Of patients working preoperatively, 69.4% returned to their previous employment at an average of 1.4 months. Patients
who did not return to employment had significantly higher body mass index on average. These findings will help surgeons manage
expectations of shoulder hemiarthroplasty candidates preoperatively.
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The primary purpose of shoulder hemiarthroplasty (HA) is
to enhance function, decrease pain, and improve quality of
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follow-up with recent studies recommending caution in
young, active patients.'*

Despite a relative indication for HA in sporting activities,
other studies have demonstrated improved functional results
in TSA compared with HA.'” Even with these recent conclu-
sions, surgeons’ apprehension for TSA is demonstrated from
reports evaluating surgeons’ preferences for types of sports
allowed after arthroplasty. Magnussen et al?’ found more
shoulder surgeons allowed return to higher intensity sports
in the HA group in comparison to TSA. More recently, Golant
et al® reported more surgeons allowed return to sports for HA
versus TSA. Given these findings, activities after HA should
remain a strong area of focus.

While there are a number of studies evaluating surgeon-
recommended restrictions after shoulder arthroplasty, there
is limited research evaluating these patients’ postoperative
sports outcomes. Zarkadas et al®® evaluated 47 HA patients
for postoperative activities. In addition, they evaluated post-
operative employment, with 30% of their patients reporting
current employment. Another study by McCarty et al*! eval-
uated 21 HAs with an 81% rate of return to sports. Unfortu-
nately, these rates reported were combined with 54 TSA
patients without subanalysis by procedure type.

Given these small of number of patients studied and lim-
ited data on rates of return, further study is needed. As such,
this study attempts to expand on the literature with the pur-
pose of (1) evaluating time and direct rates of return to sports
and employment after HA and (2) determining patient-
reported outcome after HA using the American Shoulder
and Elbow Surgeons (ASES) score. We hypothesized that
overall rate of return to sports will be high, although patients
who are able to return to high-intensity sports will be youn-
ger than those who return to low-intensity sports.

METHODS

After we obtained institutional review board approval, our
institutional, prospectively collected shoulder arthroplasty
registry was queried for all patients who underwent HA
from 2007 to 2013. A minimum of 2 years of follow-up
was required. Five surgeons at our institution performed
all procedures, and each surgeon performed these HAs in
a similar fashion. All HAs were performed by the deltopec-
toral approach. In all surgeries, the subscapularis muscle
was taken down with a tenotomy.

Patients were contacted, and study personnel adminis-
tered a questionnaire by telephone. Patients who were
unreachable after 5 attempts and a mailed survey were
considered lost to follow-up. No preoperative diagnosis
was excluded to minimize selection bias. All patients in
the cohort received a Biomet Comprehensive HA.

Social Security records were used to determine living/
deceased status. Preoperative ASES and visual analog scale
(VAS) pain scores were taken from the prospective registry.

A total of 105 consecutive patients (108 shoulders) were
screened. At the completion of the study, 17 patients were
lost to follow-up, 2 declined to participate, and 7 patients
were deceased. As such, 79 patients (82 shoulders)
remained available for follow-up. Because only 3 patients
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TABLE 1
Demand Level and Upper Extremity Use by Sport

Sport

Demand level
Low Bowling, fishing, swimming, yoga, golf

Medium Cross-country skiing, baseball, softball, danc-
ing, doubles tennis, downhill skiing, horse-
back riding, cycling

High Basketball, singles tennis, running

Upper extremity use
Low Cycling, dancing, skiing, fitness sports, yoga
High Basketball, baseball, bowling, doubles and

singles tennis, fishing, rowing, softball,
swimming, cross-country skiing, golf

underwent staged bilateral HA, all analyses were per-
formed on a per-patient basis.

A retrospective review of eligible patients’ records was
performed to obtain preoperative diagnoses, body mass
index (BMI), age, medical comorbidities, and operative com-
plications. Depression was defined as a previous diagnosis
in the patient’s medical record. This information was also
verified with the patients during the phone questionnaire.

The questionnaire included both sports- and work-
related questions (see the Appendix, available online at
http://ajsm.sagepub.com/supplemental). The sports items
were designed similar to those used in previous studies
on TSA and HA,?! in addition to other joint arthroplasty
literature.>®* Demand level of each sport was assigned
based on previous definitions in the orthopaedic litera-
ture,® and the highest demand level achieved was deter-
mined for each patient.®2° Sports participation was
considered if patients participated in their sport weekly.
Demand categorization was based on previous return-to-
sport shoulder studies.®!'*¢ To further define any handi-
cap from an upper extremity arthroplasty, all sports were
categorized by high or low upper extremity usage. No
study to date has grouped sports by amount of upper
extremity usage, so the senior authors determined upper
extremity usage levels for each sport by consensus (Table
1). Direct rates of return were calculated for each sport
for those patients who participated in sports preopera-
tively, to avoid any overestimation of these rates by
patients starting a new sport postoperatively.

For work-related outcomes, if patients were employed,
they were categorized by intensity of work performed (sed-
entary, light, or moderate) as defined by the United States
Department of Labor.” If retired, they were stratified by
rationale for retirement (due to shoulder, medical causes,
or other). These categories were designed based on a previ-
ous study by Cowie et al,® and the questionnaire designed
was based on previous return-to-work studies in the hip
and knee arthroplasty literature 5181925

Statistical Methods

Data were analyzed using SAS Software version 9.3 (SAS
Institute). After ensuring normally distributed data, con-
tinuous variables were reported using means and standard
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deviations, and frequencies were used to describe count
variables. Comparative analyses were performed using
independent-samples Student ¢ tests (continuous outcome
variables with dichotomous predictor variables), paired-
samples Student ¢ tests (preoperative vs postoperative
ASES and VAS scores), analysis of variance (ANOVA)
with Tukey adjusted pairwise comparisons (continuous
outcome variables with categorical predictor variables),
and Pearson correlation analysis (continuous predictor
and outcome variables), as appropriate.

Because this was an analysis of all patients enrolled in
a prospective registry, an a priori power calculation was
not performed. All comparative analyses were 2-tailed and
used P = .05 as the threshold for statistical significance.

RESULTS
Demographics

Among the 79 patients (75.2%) available for follow-up, the
average time to follow-up was 63.1 months (range, 24.6-
90.2 months), average age at follow-up was 69 years
(range, 27.6-97.1 years), and average age at surgery was
63.8 years (range, 21.6-91.0 years). The average preopera-
tive BMI was 28.3 kg/m? (19.8-49.3 kg/m?). There was
a female predominance of the cohort (69.6%; 55/79). Diag-
noses were 40 patients (50.6%) with osteoarthritis, 17
(21.5%) with proximal humerus fracture, 11 (13.9%) with
avascular necrosis, 8 (10.1%) with rotator cuff arthropathy,
and 3 (3.8%) with rheumatoid arthritis. The procedure was
on the dominant extremity in 62 patients (78.4%); 30
patients (37.9%) had previous surgery on their opposite
shoulder. Only 5 patients (6.3%) had revision surgeries.

Regarding patient-reported outcome scores, preoperative
VAS scores (average + SD) improved from 6.2 + 2.4 to 2.1 =
2.7 (P < .001), and preoperative mean ASES scores
improved from 34.6 * 16.5 to 71.3 = 26.4 (P < .001). On
subanalysis by age group, patients older than 65 years
had significantly lower absolute postoperative ASES scores
on average (65.6 = 27.9 vs 77.6 = 24.1; P = .041), although
they experienced a similar postoperative improvement com-
pared with patients younger than 65 years (P = .158).

The most common postoperative complaints were
chronic pain in 43.0% of patients (34/79) and stiffness in
31.7% (25/79). Despite these complaints, 55% (11/20) of
patients with chronic pain returned to sports and 61.5%
(8/13) with stiffness returned to sports. For all patients,
79.7% (63/79) were fairly satisfied to very satisfied with
the HA procedure, and 20.3% (16/79) were dissatisfied.
Seven of these dissatisfied patients participated in sports
preoperatively, with only 1 patient (14.7%) returning to
any sports postoperatively.

The complication rate in this cohort was 10.1% (8
patients); all complications occurred after 2 years of
follow-up, and the average time to complication was
4.6 years (range, 2.5-7 years). Four patients had a revision
HA: 2 for a dislocation and 2 after fracturing their
humerus from a ground-level fall. Of the remaining 4
patients, 3 were revised to TSA, and 1 patient was revised
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Fishing
Fitness sports*
Softball
Swimming
Running
Cycling
Doubles tennis
Golf
Singles tennis
Downhill skiing
Basketball
Cross-country skiing
Dancing
Rowing
Baseball
Bowling
Horseback riding 0%
Yoga 0%
25 20 15 10 5 0 5 10 15 20 25

Within 3y before surgery After surgery

No. of Patients

65%

Figure 1. Sports that patients participated in pre- and post-
operatively. Direct rates of return are listed in the postopera-
tive column on the right. *Includes weightlifting.

to reverse TSA due to continued pain and glenoid wear. No
patient had a postoperative joint infection.

Sports Outcomes

Of the 58 patients who played sports preoperatively, 67.2%
(39 of 58) restarted at least 1 of their previous sports. Aver-
age time to return to full sports was 6.5 months (range,
1-24 months) for those who returned. On average, patients
participated in 2.93 hours of sports per week. The direct
rates of return were fitness sports (69%), followed by soft-
ball (67%), swimming (65%), running (64%), cycling (63%),
doubles tennis (57%), downhill skiing (50%), singles tennis
(50%), golf (50%), dancing (50%), and bowling (20%) (Fig-
ure 1). Return rates were also analyzed by age and sex
(Table 2). For revision surgery patients, only 2 played
sports preoperatively, and both returned to their previous
sports. There was no significant difference in return to
sport based on BMI (P = .49), sex (P = .78), age (P = .44),
or history of depression (P = .99). Of the 39 patients who
returned to sports, 51% felt their physical fitness improved
after surgery, and 87% felt their sports outcome was good
or excellent.

Of the 58 patients who played sports preoperatively,
rates of return to at least 1 sport by diagnosis were
76.9% (10/13) of fracture patients, 75.0% (3/4) of those
with cuff tear arthropathy (CTA), 71.4% (5/7) of those
with avascular necrosis (AVN), 64.5% (20/31) of patients
with osteoarthritis, and 33.3% (1/3) of patients with rheu-
matoid arthritis (RA). In patients with CTA, all 3 patients
who returned to sports did postoperative swimming, 1
returned to cross-country skiing, and 1 to singles tennis.
There was no significant association between fracture
patients’ functional outcomes and the rest of the cohort.

Of the 39 patients who returned to sports, 20 (51%)
returned to low-demand, 10 (26%) returned to moderate-
demand, and 9 (23%) returned to high-demand sports.
The average age was significantly younger for those who
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TABLE 2
Top Activities for Patient Groups Before and After Surgery
Preoperative Postoperative
No. of Participation, No. of Participation,
Participating % of Total Participating % of Total Direct Rate
Patients Active Patients Patients Active Patients of Return, %

Top preoperative sports, women®

Swimming 11 32.4 6 17.6 54.5

Fitness sports 9 26.5 7 20.6 77.8

Downhill skiing 4 11.8 2 5.9 50

Golf 4 11.8 2 5.9 50

Running 4 11.8 3 8.8 75

Singles tennis 4 11.8 2 5.9 50

Walking 4 11.8 3 8.8 75
Top preoperative sports, men®

Golf 9 37.5 5 20.8 55.6

Swimming 9 37.5 7 29.2 77.8

Running 7 29.2 4 16.7 57.1

Cycling 6 25 4 16.7 66.7

Doubles tennis 4 16.7 2 8.3 50

Fitness sports 4 16.7 2 8.3 50

Singles tennis 4 16.7 2 8.3 50
Top preoperative sports, older patients (>66 y)°

Swimming 7 33.3 4 19 57.1

Fitness sports 4 19 3 14.3 75

Cycling 4 19 2 9.5 50

Bowling 3 14.3 0 0 0
Top preoperative sports, younger patients (<66 y)?

Swimming 13 35.1 9 24.3 69.2

Golf 12 32.4 6 16.2 50

Running 10 27 7 18.9 70

Fitness sports 9 24.3 6 16.2 66.7

Singles tennis 6 16.2 4 10.8 66.7

Doubles tennis 5 135 4 10.8 80

n = 34 patients; average age at surgery, 62.3 years.
= 24 patients; average age at surgery, 58.8 years.
= 21 patients; average age at surgery, 73.4 years.

a.
b
C.
9n = 37 patients; average age at surgery, 53.6 years.

returned to high-demand sports (51.2 = 12.7 years) versus
low-demand sports (65.7 + 10.1 years) (P = .023, ANOVA
with Tukey adjusted pairwise comparisons). There were
no statistically significant differences in postoperative
ASES scores (P = .284, ANOVA) or VAS pain scores
(P = .925, ANOVA) between each demand category.
Thirty-nine patients participated preoperatively in
a high upper extremity—use sport; 56.5% of patients
(22/39) participated in at least 1 high upper extremity—
use sport postoperatively, while 43.6% returned exclu-
sively to lower extremity—based sports. Average time to
return to higher upper extremity—use sport was 7.7
months. Between these 2 subgroups, there were no differ-
ences in postoperative ASES scores (P = .720, t test) or
VAS pain scores (P = .618, ¢ test). Of those who returned
to upper extremity use sports, 90.9% (20/22) were satisfied
to very satisfied with their ability to play sports postoper-
atively, and 54.5% (12/22) stated their physical fitness
had improved. For those who did not return to upper
extremity sports, 88.2% (15/17) of patients were still

satisfied to very satisfied with their ability to play sports,
and 47.1% (8/17) stated their physical fitness improved.

Work Outcomes

Forty-nine patients worked preoperatively, with 69.4%
(34) returning to previous employment. The average time
to return to work was 1.4 months (range, 0.25-24 months).
Of the remaining 30 patients who did not work preopera-
tively, 26 patients retired for personal reasons. These per-
sonal reasons were unrelated to any medical problems or
shoulder symptoms, and all patients stated they planned
retirement at that time, in advance of the surgery. Three
patients retired as a result of their shoulder and 1 patient
retired for medical reasons unrelated to the shoulder. Also,
no patients were covered under workers’ compensation.
Preoperatively, 40% of patient’s jobs were classified as
sedentary, 51% as light physical work, and 8% as moderate
physical work. Rates of returns by job intensity were 75%
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TABLE 3
Occupations of Working Patients (n = 49) Before and After Surgery”

No. of Participating Patients

Time to Return to Work, mo

Occupation Intensity Before Hemiarthroplasty After Hemiarthroplasty Average Median (Range)
Sedentary 20 15 1.9 1(0.2-12)
Light 25 17 2.6 2 (0.5-10)
Moderate 4 2 13.1 13.1 (2.3-24)

“With increasing intensity, it took longer for patients to return to employment. Of 79 total hemiarthroplasty patients, 33 retired preop-
eratively for personal reasons; of the 49 patients working within 3 years before their surgery, 3 retired preoperatively due to their shoulder
and did not return postoperatively, and 1 retired preoperatively due to other medical conditions and did not return postoperatively.

for sedentary, 68% for light work, and 50% for moderate
work. Average time to return to employment varied by
occupation intensity: 1.9 months for sedentary, 2.6 months
for light, and 13.1 months for moderate. No patients
changed job demand level postoperatively (Table 3).

In the study cohort, 40 patients (50.6%) participated in
work and sports preoperatively. Of those, 21 (52.5%)
returned to both work and sports, 11 (27.5%) returned to
work only, 4 (10%) returned to sports only, and 4 (10%)
returned to neither work nor sports postoperatively. There
was no association noted between returning to work and
returning to sports in this subgroup (P = .444, Fisher exact
test).

Only 3 revision patients worked preoperatively, and
there was a 33% (1/3) rate of return to employment. Also,
there was no significant difference in rate of return to
employment by depression (P = .23), age (P = .27), or sex
(P = .345). Patients who did not return to work had higher
BMI on average (32 + 7 vs 27 = 5 kg/m?;, P < .008).

DISCUSSION

In this cohort, 67.2% of patients returned to their original
sport at an average interval of 6.5 months. Furthermore,
a high number of employed patients returned to work
(69.4%) at an average of 1.4 months postoperatively. Since
Neer first introduced the hemiarthroplasty, its goal has
been to improve function and limit pain while preserving
glenoid bone stock. This functional role has been defined
in different manners whether it is satisfaction, range of
motion, or return to physical activities.*21242%29 Empha-
sis on return to sports has been limited in the shoulder
arthroplasty literature mainly involving TSA.>21:30:36 The
reasoning for this may be that recent trends show more
growth in TSA procedures than in HA, making study of
TSA more desirable.’® Despite this, patients continue to
undergo HA, and expectations of return to sports and
work will be asked of their surgeons.

A patient’s ability to return to sports after surgery is an
important consideration preoperatively, as it has been
associated with improved satisfaction.®®3% This cohort
demonstrated an overall resumption of sporting activities
of 67.2%, which appears lower than reported values in
the total shoulder literature at 75% to 100%.5'%%! No HA

study has evaluated direct rates of return by individual
sports, so comparison of results must be done with TSA
data. Analyzing individual sports, overall rates of return
were as follows: swimming (65%), cycling (63%), doubles
tennis (57%), downhill skiing (50%), singles tennis (50%),
and golf (50%). These return rates appear on average
15% to 20% lower than those in TSA studies.®?!3¢ While
the overall rate of return is lower than for TSA, the timing
of return to full sporting activities was 6.5 months, which
is similar to reports for TSA ranging from 4.5 to 11.2
months.>'22130 An additional finding was a significant
association between highest demand levels achieved and
age. This varies from Zarkadas et al,® who found no differ-
ence in these comparisons. Overall, grouping by demand
level has less importance than by upper extremity use,
and so we reclassified our patients’ sports. For example,
while running is considered high demand, there is minimal
involvement of the upper extremities. To date, this study is
the first to integrate upper extremity use categories,
but using our recommended categorization may help fur-
ther define return to sports after any upper extremity
procedure.

Given these study results and others, TSA continues to
demonstrate higher rates of return to physical activities
by indirect comparison. Despite these findings, surgeon
restrictions on activities allowed postoperatively indicate
that higher demand and upper extremity use sports are
more acceptable in HA patients compared with TSA
patients.>152° Most recently, a survey of ASES members
by Golant et al® found that 87% of surgeons allowed return
to sports for HA in comparison to 76.5% for TSA. In addi-
tion, the largest discrepancy was with regard to contact
sports, in which only 45.4% of surgeons allowed participa-
tion after TSA compared with 64.9% after HA. Despite these
results, 2 studies have directly compared these procedures
and found no difference in rates of return to sports between
TSA and HA.2%3® Given these data, further research is
needed to directly evaluate return to sports in TSA com-
pared with HA, because through indirect comparison, the
literature demonstrates improved return after TSA.

Few studies have evaluated HA patients and their
return to functional activities. The first report by Skutek
et al®! evaluated 13 active HA patients with a 76% rate
of return to original sport. While interesting, they evalu-
ated only 4 sports (swimming, cycling, shooting, and
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dancing), and for each patient, only 1 sport was considered
preoperatively. More recently, Zarkadas et al®® evaluated
47 HA patients and their postoperative activities. They
did report on a large cohort, although no preoperative
sports evaluation was done. In addition, more than 50%
of the activities assessed were chores and activities of daily
living. A study by McCarty et al®' evaluated 21 HA
patients combined with 54 TSA patients, determining an
81% rate of return to sports. While they did find a higher
rate of return to sports in general, they did not report indi-
vidual HA rates of return by sport. The results of this cur-
rent study greatly improve on the previous literature.

Postoperative return to employment after HA has not
been investigated to our knowledge. In this cohort, there
was a 69.4% rate of return to employment. In comparison,
this return rate appears higher than previous TSA and
RTSA reports ranging from 28% to 38.5%.>%% This may be
due in part to the lack of workers’ compensation patients in
the current study, which is a group found by Morris et al®®
to have lower return rates. With regard to timing, this popu-
lation returned to full employment at an average of 1.4
months. Since no study has evaluated shoulder arthroplasty
and return to work, the best comparison is to the hip and
knee literature, ranging from 1 to 3 months.%'%2>2% For job
physicality, our data suggest decreasing rates of return and
slower timing to return with increasing job demand, which
is similar to previous arthroplasty studies.2®*? For differen-
ces in return by sex (P = .23) and age (P = .27), there was
no significant association. These findings differ from the
lower extremity arthroplasty studies, in which male sex
has been associated with improved rates.?>® The most inter-
esting association was that patients with a higher BMI were
less likely to return to work. While numerous studies have
found that postoperative function and complications increase
with higher BMI,%1%1¢ obesity has not been associated with
work-related outcomes in shoulder arthroplasty. The size of
the study cohort limits further investigation, but it is an
interesting topic and may have larger implications with
employers.

Our complication rate was 10.1% in this series at mid-
term follow-up, with all patients undergoing revision pro-
cedures. At an average complication time of 4.6 years,
this is similar to other reported series.>?® Overall compli-
cations remain a concern after HA, and the association
with increased activity has yet to be determined. This
should be discussed extensively with patients who are can-
didates for shoulder HA.

The limitations inherent to this study are primarily its
retrospective nature and associated potential for selection
and recall bias. In an effort to mitigate recall bias, we
cross-referenced patient records. Another potential criticism
is the combination of diagnoses (traumatic and degenera-
tive) and inclusion of revision surgeries in our cohort. While
historically more homogeneous cohorts have been
reported,?’3® the heterogeneity of this study increases the
generalizability of our results. An additional limitation is
a few of the analyses may have been underpowered to detect
differences, such as by demand category or upper extremity
use. Finally, we did not review postoperative radiographs or
physical examination findings, which might have given
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further insight into outcomes, although these data have
not been used in previous shoulder arthroplasty sport stud-
ies.>21:23:36 Without review of radiographs, we cannot com-
ment on wear rates with increasing activity, which may
have been prevalent in our patients. Rather, this current
study focused on ASES and VAS pain scores in addition to
tangible hard outcomes such as return to work and return
to sports, which are more useful to surgeons when discus-
sing surgical outcomes with surgical candidates. While
this study experienced these defined limitations, it offers
the medical community improved data that are crucial to
managing physician and patient expectations with regard
to employment and sports after HA.

CONCLUSION

Postoperative return to sports and employment are impor-
tant considerations for patients undergoing shoulder
arthroplasty. In this cohort of 79 HA patients, there was
a 67.2% rate of return to 1 or more sporting activities at
an average of 6.5 months after surgery. High-demand
sports patients were younger than low-demand sports
patients on average. Furthermore, 69.4% of patients
returned to their previous employment at an average of
1.4 months postoperatively. There was a lower rate of
return and longer time to return at higher levels of job
physicality. Finally, patients who did not return to employ-
ment had significantly higher BMI on average. These
reported outcomes will aid physicians in managing expect-
ations of patients undergoing shoulder HA.
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