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Return to Sport at 6 Months
After Shoulder Surgery
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Background: Many surgical procedures are intended to return patients to sport early, but it is unknown how realistic these
expectations are after shoulder surgery.

Purpose: To determine which of the commonly performed surgical interventions in the shoulder best facilitated return to sport, and
which did not, by 6 months postoperatively.

Study Design: Cohort study; Level of evidence, 3.

Methods: The study was a retrospective analysis of prospectively collected data from patients who underwent shoulder surgery
from a single surgeon over 12 years. To be included, at least 20 patients needed to have undergone that procedure and complete a
questionnaire evaluating their shoulder’s function preoperatively and 6 months postoperatively. The primary outcome was a
change in the response to the question, “What is your current level of sport?”

Results: A total of 2261 surgical procedures in 13 categories met the inclusion criteria. Capsular release was the only procedure
associated with improved patient-reported sporting level at 6 months (d ¼ 0.18 [95% CI, 0.05-0.30]; P ¼ .009). This represented a
mean improvement of 41% from the preoperative sporting level. Bankart repair was associated with the greatest decrease in patient-
reported sporting level at 6 months (mean decline of 21%) (d ¼ –0.17 [95% CI, –0.34 to –0.01]; P ¼ .034), followed by rotator cuff
repair (mean decline of 13%) (d ¼ –0.06 [95% CI, –0.03 to –0.10]; P ¼ .0004). There were no significant changes in sporting level at 6
months postoperatively for rotator cuff repair with acromioplasty, polytetrafluoroethylene (PTFE) patch repair, acromioplasty, superior
labral anterior to posterior (SLAP) repair, total shoulder arthroplasty, reverse total shoulder arthroplasty, rotator cuff repair with
capsular release, rotator cuff repair with stabilization, calcific debridement, or hemiarthroplasty.

Conclusion: Capsular release was the only surgical procedure that provided a significant improvement in patient-reported
sporting level in a relatively short period of time (6 months). Patients who underwent rotator cuff repair and Bankart repair were
the only surgical groups that reported a significant decline in sporting level 6 months postoperatively.
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The key goals of shoulder surgery are to reduce pain,
restore function, and improve quality of life. A major com-
ponent of quality of life for many involves return to sport.
Advances in surgical techniques and technology have
improved clinical outcomes regarding an improvement in
function and pain alleviation, and accordingly, these
advances have increased patient expectations to return to
premorbid levels of activity. However, there is little infor-
mation concerning which surgical procedures for the shoul-
der provide the greatest patient-reported improvement in
sporting level from the preoperative state. Surgeons readily
promote rapid recovery and return to sport after surgery,
but how realistic are these expectations?

Sport participation benefits not only physical health but
also mental health, community well-being, and social cap-
ital.33,34 Playing sport and belonging to a sport team have
been shown to instill a sense of personal empowerment and
achievement,6,9,24 reduce stress,30 develop self-esteem,

*Address correspondence to Amy Weber, Orthopaedic Research
Institute, St George Hospital, University of New South Wales, Level 2, 4-10
South Street, Kogarah, NSW 2217, Australia (email: amyweber444@gmail
.com).

† Orthopaedic Research Institute, St George Hospital, University of
New South Wales, Sydney, Australia.

One or more of the authors has declared the following potential con-
flict of interest or source of funding: G.A.C.M. has received research
support and consulting fees from Smith & Nephew and is an employee of
and owns stock in National Day Surgery. AOSSM checks author dis-
closures against the Open Payments Database (OPD). AOSSM has not
conducted an independent investigation on the OPD and disclaims any
liability or responsibility relating thereto.

Ethical approval for this study was obtained from the Prince of Wales
Hospital Human Research Ethics Committee (No. 11/STG/37).

The Orthopaedic Journal of Sports Medicine, 7(3), 2325967119834077
DOI: 10.1177/2325967119834077
ª The Author(s) 2019

1

This open-access article is published and distributed under the Creative Commons Attribution - NonCommercial - No Derivatives License (http://creativecommons.org/
licenses/by-nc-nd/4.0/), which permits the noncommercial use, distribution, and reproduction of the article in any medium, provided the original author and source are
credited. You may not alter, transform, or build upon this article without the permission of the Author(s). For article reuse guidelines, please visit SAGE’s website at
http://www.sagepub.com/journals-permissions.

mailto:amyweber444@gmail.�com
mailto:amyweber444@gmail.�com
https://doi.org/10.1177/2325967119834077


teach self-discipline, improve coping mechanisms, and
increase respect for peers and team cooperation.10,35,36

Sport provides opportunities for socialization, reducing iso-
lation and enhancing community well-being.10 Sport plays
an integral cultural role worldwide, and 52% of Australians
participate in sport or physical activity at least 3 times per
week.2

Many surgeons, surgical implant companies, and surgical
facilities promote early return to sport. When discussing
return to sport, an orthopaedic center noted that
“recuperation can take up to 6 months.”25 A Melbourne clinic
reported return to sport from 8 weeks after rotator cuff
repair.21 Similarly, a Boston hospital included return to sport
at 4 to 6 months in its superior labral anterior to posterior
(SLAP) repair rehabilitation protocol.32 A New York ortho-
paedic hospital explained that “participation in vigorous
sports may be restricted for 4 to 6 months” after rotator cuff
repair.19 In our facility, 6 months after surgery is the usual
time when patients arecleared forreturnto full activities. It is
undetermined, however, whether this is a realistic goal.

An understanding of which shoulder surgical procedures
best facilitate return to sport may assist both patients and
surgeons in more accurately managing expectations and
holistically benefit health. Hence, the aim of this study was
to determine which of the commonly performed surgical
interventions in the shoulder best facilitated return to
sport, and which did not, for the patient at 6 months
postoperatively.

METHODS

Study Design

The study was a retrospective analysis of prospectively col-
lected data from patients who underwent shoulder surgery
from a single surgeon (the senior author: G.A.C.M.) on a
single campus between 2004 and 2016 to determine the
effect size of different surgical interventions in the shoulder
on patient-reported sporting level. The primary outcome was
a change in the patient’s response to the following question
preoperatively and 6 months postoperatively: “What is your
highest level of sport now?” To be included in this study,
patients needed to have undergone primary shoulder sur-
gery by the senior author. For a procedure to be included
in the analysis, a minimum of 20 patients was required to
have undergone that procedure. Patients undergoing 2 sur-
gical procedures at the same time were also included, pro-
vided that at least 20 patents had undergone that
combination of procedures. Patients were excluded from the
study if they had a concomitant shoulder fracture, under-
went revision surgery, did not attend 6-month follow-up, or
did not respond to the above question preoperatively or at
6-month follow-up.

Outcome Measures

Patients received a modified L’Insalata questionnaire18

before surgery and 6 months after surgery. Patients were
asked within the 14-question L’Insalata questionnaire to

rank their current highest level of sport, overall shoulder
status, frequency of pain, level of pain, and functional level
using a Likert scale. Responses were converted to ordinal
numerical values for statistical analysis. For example, for
our primary outcome question (“What is your highest level
of sport now?”), there were 4 possible responses on a Likert
scale (none, hobby, club, and national), which were
assigned the numbers 0, 1, 2, and 3, respectively. Secondary
outcomes for this study were patient-reported overall
shoulder status (graded from very bad to good), frequency
of pain (graded from daily to none), level of pain (graded
from very severe to none), and difficulty with activities
(graded from very severe to none). A full version of the
L’Insalata questionnaire is shown in Appendix Figure A1.

Surgical Technique

All surgical procedures analyzed within this study were
performed under interscalene block by the senior author
with the patient placed in the beach-chair position. A sur-
gical intervention in the shoulder was undertaken either
arthroscopically or open. Acromioplasty for rotator cuff
tears,1 Bankart repair and SLAP repair for labral
tears,13,15 calcific debridement for calcific tendinitis,29 cap-
sular release for idiopathic adhesive capsulitis,4,23 and
polytetrafluoroethylene (PTFE) patch rotator cuff repair
and rotator cuff repair for rotator cuff tears were performed
using an arthroscopic technique.3 Open shoulder surgery
was undertaken for shoulder replacements, specifically
total shoulder arthroplasty, reverse total shoulder arthro-
plasty, and hemiarthroplasty. The indication for total
shoulder arthroplasty was severe glenohumeral arthritis,
the indication for reverse total shoulder arthroplasty was
rotator cuff arthropathy, and hemiarthroplasty was indi-
cated for both glenohumeral arthritis and rotator cuff
arthropathy.37 A further description of each intervention
is provided in Appendix Table A1.

Rehabilitation Protocol

A total of 13 surgical procedures met the criteria for analy-
sis. The rehabilitation protocol for each of the 13 interven-
tions is summarized in Table 1.

Statistical Analysis

Wilcoxon signed-rank tests were used to evaluate the sig-
nificance of 6-month postoperative outcomes within each
surgical intervention group. The Kruskal-Wallis test with
the Dunn correction was utilized to determine whether sig-
nificant differences in sporting level at 6 months postoper-
atively existed between surgical groups. Effect size was
calculated by taking the mean difference in preoperative
and postoperative responses on the Likert scale and divid-
ing this by the pooled preoperative and postoperative stan-
dard deviations to give a standardized mean difference
(Cohen d) for each outcome. Pearson and Spearman corre-
lation coefficients were used to measure the strength and
direction of association between subjective and objective
measures of shoulder function and level of sport
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preoperatively and at 6 months postoperatively as well as
the change in sporting level.

RESULTS

Study Cohort

Between 2004 and 2016, a total of 3729 surgical procedures
were performed by the senior author. Of the 3729 patients,
622 were excluded, as they underwent a surgical procedure
that was performed with less than the minimum require-
ment of 20 procedures. Also, 321 patients who underwent
revision surgery, 46 patients who were treated for shoulder
fractures, 159 patients who did not return for follow-up at 6
months, and 320 who failed to complete a response to the
outcome question preoperatively and/or at 6 months were
excluded, leaving 2261 patients for the study (Figure 1).

Of these 2261 patients, 1305 underwent rotator cuff
repair, 235 underwent rotator cuff repair with

acromioplasty, 109 underwent Bankart repair, 96 under-
went capsular release, and 95 underwent PTFE patch
repair. The number of patients who underwent the remain-
ing 8 procedures, as well as the patient demographics for
each surgery type, are shown in Table 2.

Preoperatively, 55% of the total cohort reported their
sporting level as “none,” while 32% reported playing at the
“hobby” level, 11% at the “club” level, and 2% at
the “national” level. At 6 months postoperatively, 57% of
the total cohort reported their sporting level as “none,”
while 33% reported playing at the “hobby” level, 8% at the
“club” level, and 1% at the “national” level (Table 3).

Change in Sporting Level

The primary outcome for this study was a change in
patient-reported sporting level. For the entire cohort,
there was a statistically significant decrease in sporting
level from preoperatively to 6 months postoperatively
(95% CI, –0.08 to –0.02; P ¼ .0005). On average, the

TABLE 1
Rehabilitation Protocolsa

Type of Surgery 6 Weeks Postoperatively 3 Months Postoperatively 6 Months Postoperatively

� Rotator cuff repair
� Rotator cuff repair þ

acromioplasty
� Total shoulder arthroplasty
� Reverse total shoulder

arthroplasty
� Calcific debridement
� Rotator cuff repair þ stabilization
� PTFE patch rotator cuff repair

Lifting up to 0.5 kg below chest
level, no overhead activities
except when performing
prescribed exercises

Commencing light lifting close to
body of 2 kg depending on
progress, occasional light
overhead work (<15-minute
duration), light breaststroke
swimming permitted at 4 to 6
months depending on progress

Ultrasound with our
sonographer to check repair,
returning to full work duties
and sports if final clearance
obtained from surgeon

� Bankart repair
� SLAP repair

Lifting up to 5 kg below chest
level, no overhead activities
except when performing
prescribed exercises

Commencing lifting between 10
and 20 kg depending on
progress and repair, occasional
overhead work (<15-minute
duration)

Returning to full work duties
and sports if final clearance
obtained from surgeon

� Capsular release
� Acromioplasty

Returning to work and driving
as soon as desired, no
restrictions

Progression of exercise program Returning to full work duties
and sports if final clearance
obtained from surgeon

� Total shoulder arthroplasty
� Reverse total shoulder

arthroplasty
� Hemiarthroplasty

Lifting up to 0.5 kg below chest
level, no overhead activities
except when performing
prescribed exercises

Lifting close to body of 2 kg
depending on progress,
occasional light overhead work
(<15-minute duration), light
breaststroke swimming
permitted at 3 to 6 months
depending on progress

Returning to full work duties
and sports if final clearance
obtained from surgeon

� Rotator cuff repair þ capsular
release

Removal of sling at 6 weeks,
lifting up to 1 kg below chest
level, no overhead activities
except when performing
prescribed exercises

Commencing light lifting close to
body between 2 and 5 kg
depending on progress and
repair, occasional light
overhead work (<15-minute
duration), light breaststroke
swimming permitted at 4 to 6
months depending on progress

Ultrasound with our
sonographer to check repair,
returning to full work duties
and sports if final clearance
obtained from surgeon

aPTFE, polytetrafluoroethylene; SLAP, superior labral anterior to posterior.
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sporting level for the entire cohort declined from a mean of
0.59 to 0.53. This was a decline of 10% from their mean
preoperative level.

Capsular release was the only surgical group that had a
significant improvement in sporting level from preopera-
tively to 6 months postoperatively (P ¼ .009) (Figure 2).
On average, this group improved from a mean sporting level
of 0.42 to 0.59 (with 0 being “none,” 1 being “hobby”) in the 6-
month period. Rotator cuff repair and Bankart repair were
the only surgical groups that had a significant decline in
sporting level at 6 months postoperatively (P ¼ .0004 and
.034, respectively). The rotator cuff repair group declined
from a mean sporting level of 0.52 to 0.46 and the Bankart
repair group from 0.99 to 0.82. For the remaining 10 surgery
types, there were no significant changes in patient-reported
sporting level at 6 months postoperatively.

Figure 1. Flowchart of included and excluded patients in this study.

TABLE 2
Patient Demographicsa

Type of Surgery Patients, n
Sex,

M:F, n
Age, Mean ±

SD (Range), y
Duration of Symptoms,
Mean ± SD (Range), mo

Shoulders,
R:L, n

Insurance,
PUB:PRI, n

Workers’
Compensation,

n (%)

Rotator cuff repair 1305 742:563 59 ± 0.3 (18-91) 22.0 ± 1.5 (0-387) 773:532 135:1170 411 (31)
Rotator cuff repair þ

acromioplasty
235 121:114 58 ± 0.7 (28-84) 24.7 ± 4.1 (1-518) 158:77 13:222 70 (30)

Bankart repair 109 84:25 28 ± 1.1 (12-82) 26.0 ± 14.3 (0-360) 58:51 7:102 17 (16)
Capsular release 96 37:59 54 ± 0.8 (24-69) 13.6 ± 2.1 (2-31) 41:55 3:93 33 (34)
PTFE patch rotator cuff repair 95 65:30 65 ± 1.1 (45-91) 28.6 ± 1.6 (6-70) 35:60 5:90 27 (28)
Acromioplasty 88 44:44 46 ± 1.2 (19-75) 22.5 ± 1.5 (21-24) 45:43 5:83 45 (51)
SLAP repair 77 65:12 36 ± 1.1 (19-56) 26.1 ± 9.2 (2-125) 42:35 4:73 40 (52)
Total shoulder arthroplasty 64 37:27 69 ± 1.5 (48-90) 95.7 ± 130.5 (1-672) 35:29 6:58 2 (3)
Reverse total shoulder

arthroplasty
53 18:35 74 ± 1.3 (54-91) 49.9 ± 12.1 (4-372) 33:20 9:44 6 (11)

Rotator cuff repair þ capsular
release

50 19:31 57 ± 1.2 (40-72) 15.0 ± 4.2 (2-123) 24:26 3:47 16 (32)

Rotator cuff repair þ
stabilization

44 36:8 43 ± 1.7 (21-78) 15.8 ± 6.5 (1-120) 24:20 0:44 19 (43)

Calcific debridement 25 9:16 51 ± 2.3 (31-76) 14.0 ± 5.4 (1-31) 9:16 0:25 3 (12)
Hemiarthroplasty 20 6:14 69 ± 4.3 (51-85) 55.9 ± 24.9 (1-420) 13:7 1:19 0 (0)

aF, female; L, left; M, male; PRI, private; PTFE, polytetrafluoroethylene; PUB, public; R, right; SLAP, superior labral anterior to posterior.

TABLE 3
Sporting Levelsa

Sporting Level Preoperative, % 6 Months Postoperative, %

None 55 57
Hobby 32 33
Club 11 8
National 2 1

aN ¼ 2261 patients.
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Capsular release and Bankart repair had the greatest
effect size on patient-reported sporting level at 6 months
(Figure 3). Capsular release had an effect size of 0.18 in
patient-reported sporting level at 6 months (95% CI, 0.05-
0.30; P ¼ .009), representing a 41% improvement from the
preoperative level. Bankart repair was the poorest perform-
ing shoulder surgery in its effect on patient-reported
sporting level at 6 months, with an effect size of –0.17
(95% CI, –0.34 to –0.01; P ¼ .034), indicating that patients
declined 21% from their mean preoperative level, followed
by rotator cuff repair, with an effect size of –0.06 (95% CI,
–0.03 to –0.10; P ¼ .0004) representing a 13% decline from
the preoperative level. No other surgical procedures had a
significant effect size on patient-reported sporting level.

Change in Sporting Level of Capsular Release Group.
Compared with preoperatively, there was no significant
change in the sporting level of the capsular release group
at 6 weeks postoperatively or at 3 months postoperatively
(Figure 4). However, there was a significant improvement
in sporting level at 6 months postoperatively (P ¼ .009).

Subgroup Analysis. Preoperatively, Bankart repair had
the highest sporting level of the 13 surgical groups com-
pared, with 25% reporting a “club” level and 6% reporting
a “national” level. Reverse total shoulder arthroplasty had
the lowest preoperative sporting level, with 77% reporting
“none” and 13% reporting a “hobby” level, followed by PTFE
patch repair and rotator cuff repair with capsular release
(Figure 5A). At 6 months after surgery, Bankart repair

had the highest sporting level, with 18% reporting a
“club” level and 2% reporting a “national” level. PTFE
patch repair had the lowest 6-month sporting level, with
75% reporting “none” and 25% reporting a “hobby” level,
followed by reverse total shoulder arthroplasty and
hemiarthroplasty (Figure 5B).

Preoperative Versus 6-Month Sporting Levels for
Capsular Release, Bankart Repair, and Rotator Cuff
Repair. Preoperatively, 66% of the capsular release group
reported a sporting level of “none.” This decreased to 53% at
6 months after surgery; 27% reported a “hobby” level pre-
operatively, and this increased to 35% at 6 months after
surgery. The percentage of patients reporting a “club” level
increased from 7% preoperatively to 10% postoperatively;
0% reported a “national” level preoperatively, which
increased to 2% at 6 months after surgery (Figure 6).

Preoperatively, 37% of the Bankart repair group
reported a sporting level of “none.” This increased to 40%

at 6 months postoperatively; 33% reported a “hobby” level
preoperatively, and this decreased to 39% at 6 months
postoperatively. The percentage of patients reporting a
“club” level decreased from 25% preoperatively to 18%
postoperatively; 6% reported a “national” level preopera-
tively, which decreased to 2% at 6 months postoperatively
(Figure 7).

Preoperatively, 37% of the rotator cuff repair group
reported a sporting level of “none.” This increased to
44% at 6 months postoperatively; 46% reported a “hobby”
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Figure 2. Effect of preoperative and 6-month postoperative patient-reported sporting level in patients who underwent each
surgical procedure (N ¼ 2261). Error bars indicate the standard error of the mean. ***P < .001, **P < .01, *P < .05 (Wilcoxon
signed-rank test). PTFE, polytetrafluoroethylene.
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level preoperatively, and this decreased to 37% at 6
months postoperatively. The percentage of patients report-
ing a “club” level increased from 14% preoperatively to 15%

postoperatively; 3% reported a “national” level preopera-
tively, which remained at 3% at 6 months postoperatively
(Figure 8).

Relationship Between Objective Measures and Change in
Sporting Level. For the capsular release group, a greater
change in sporting level (improvement) from preopera-
tively to 6 months postoperatively was associated with
younger age (r ¼ –0.46, P ¼ .013) and greater range of
motion in abduction at 6-month postoperative follow-up
(r ¼ 0.56, P ¼ .001). For patients who underwent Bankart
repair, a greater change in sporting level (decline) from
preoperatively to 6 months postoperatively was associated
with less preoperative range of motion in external rota-
tion (r ¼ –0.314, P ¼ .042). For the rotator cuff repair
group, a greater change in sporting level (decline) from
preoperatively to 6 months postoperatively was associated
with older age (r ¼ 0.114, P ¼ .017), less preoperative
range of motion in external rotation (r ¼ –0.118, P ¼
.013), and lower preoperative strength in external rota-
tion (r ¼ –0.096, P ¼ .045).

For patients who underwent SLAP repair, a greater
change in sporting level (decline) from preoperatively to 6
months postoperatively was associated with less preopera-
tive range of motion in external rotation (r ¼ –0.301, P ¼
.047). For the PTFE patch repair group, a greater change in
sporting level (decline) from preoperatively to 6 months
postoperatively was associated with older age (r ¼ –0.507,
P ¼ .019). For the rotator cuff repair with capsular release
group, a greater change in sporting level (decline) from
preoperatively to 6 months postoperatively was associated
with less preoperative strength in external rotation (r ¼
–0.534, P ¼ .033). For the rotator cuff repair with stabiliza-
tion group, a greater change in sporting level (decline) from
preoperatively to 6 months postoperatively was associated
with younger age (r ¼ 0.478, P ¼ .028).
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Figure 3. Effect size of the surgical intervention on patient-reported sporting level at 6 months postoperatively. PTFE, polytetra-
fluoroethylene.
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Figure 4. Mean preoperative and 6-week, 3-month, and 6-
month postoperative patient-reported sporting level in
patients who underwent capsular release. Error bars indicate
the standard error of the mean. **P < .01 (Wilcoxon signed-
rank test).
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DISCUSSION

Capsular release was the only surgical procedure in this
study that facilitated return to sport at 6 months after
surgery, generating a 41% improvement in the mean
sporting level. Bankart repair and rotator cuff repair
were the only surgical procedures associated with a
decrease in patient-reported sporting level at 6 months
postoperatively, declining 21% and 13%, respectively, from
their mean preoperative sporting levels. No significant

change in sporting level was seen in patients who under-
went the other 10 surgical procedures.

When examining the study cohort as a whole, shoulder
surgery did not appear to facilitate return to sport at 6
months postoperatively, as the entire cohort saw a decline
of 10% from their mean preoperative sporting level. How-
ever, it must be remembered that the rotator cuff repair
group constituted 58% of the total study cohort, and this
procedure was associated with a decline in sporting level at
6 months postoperatively.
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preoperatively. (B) Percentage of each surgical group that reported being at a “none,” “hobby,” “club,” or “national” sporting level
at 6 months postoperatively. PTFE, polytetrafluoroethylene.

The Orthopaedic Journal of Sports Medicine Return to Sport at 6 Months After Shoulder Surgery 7



Capsular release was the only procedure that generated
improvement in patient-reported sporting level at 6 months
postoperatively. Several factors can be hypothesized to
determine why capsular release was the most effective sur-
gical intervention. The patients undergoing capsular
release in this study reported lower sporting levels preop-
eratively; that is, 66% of the patients undergoing capsular
release in this study reported a preoperative sporting level
of “none” and a further 27% as “hobby.” However, the
reverse total shoulder arthroplasty and PTFE patch repair
groups had even lower preoperative sporting levels, with

77% reporting “none” and 13% “hobby” and with 71%
reporting “none” and 23% “hobby,” respectively.

To our knowledge, no previous studies have evaluated
return to sport after capsular release for adhesive capsuli-
tis. However, Paraparan et al26 found that capsular release
provided the greatest effect size in patient-reported over-
head function. Perhaps this facilitated return to overhead
sport in our patient cohort. Furthermore, capsular
release involves the precise release of thickened capsular
tissue, allowing for rapid short-term improvements in
range of motion and pain reduction.7,8 Bhargav and

None
53%
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35%

Club
10%

Na�onal: 2%

Capsular release group 6-month spor�ng level

None
66%

Hobby
27%

Club
7%

Na�onal: 0%

Capsular release group preopera�ve spor�ng level

Figure 6. Proportions of the capsular release group that reported being at a “none,” “hobby,” “club,” or “national” sporting level
preoperatively and 6 months postoperatively.
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37%

Hobby
33%
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None
40%

Hobby
39%
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18%

Na�onal: 2%
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Figure 7. Proportions of the Bankart repair group that reported being at a “none,” “hobby,” “club,” or “national” sporting level
preoperatively and 6 months postoperatively.
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Murrell4 reported that after capsular release, the sever-
ity of pain at rest decreases from moderate to mild and
that range of motion in forward flexion increases from
70� to 100� by 1 week after surgery. Moreover, patients
undergoing capsular release are encouraged to start
using their shoulder as soon as possible after surgery,22

perhaps aiding in return to sport and the confidence to
do so to a higher level within the 6-month follow-up
period. There was, however, no significant change in
sporting level of the capsular release group at 6 weeks
postoperatively or at 3 months postoperatively. Factors
associated with an improvement in sporting level for the
capsular release group were younger age and greater
range of motion in abduction at 6-month postoperative
follow-up.

Procedures that did not facilitate return to sport by 6
months were Bankart repair and rotator cuff repair. The
Bankart repair group was composed of the youngest
patients, with a mean age of 28 ± 1.1 years, thus likely
to have had high functional demands. This group also had
the greatest number of both “club” and “national” levels
preoperatively, with high activity levels and high expecta-
tions to meet postoperatively. Plath et al28 have previously
demonstrated that an improvement in sporting profi-
ciency is highly dependent on the age of the patient and
the demands on the shoulder in sport. They found that
older patients had greater improvements in sporting pro-
ficiency compared with younger patients, as did those with
lower preoperative risk levels and lower preoperative per-
formance levels.

Our study found that a greater change in sporting level
(decline) for the Bankart repair group was associated with
less preoperative range of motion in external rotation. Our
results support previous studies that show greater
improvements for Bankart repair over a longer follow-up
period of 2 to 10 years11,14 rather than 6 months.

Gerometta et al12 found that 9.8 ± 5.4 months was the
mean time required for young (mean age, 29 ± 9.1 years)
recreational and competitive athletes to return to their
previous level.

Patients who underwent rotator cuff repair constituted
the largest surgical group in this study (n ¼ 1305). On
average, this group declined in sporting level by 13%. While
this was statistically significant, a 13% decrease may not
represent a clinically significant decline. The main change
for this group was seen in patients reporting a change from
“hobby” level preoperatively to “none” at 6 months postop-
eratively. Preoperatively, 37% of the rotator cuff repair
group reported a sporting level of “none,” which increased
to 44% at 6 months after surgery; 46% reported a “hobby”
level preoperatively, and this decreased to 37% at 6 months
after surgery. However, even a change between these levels
was not statistically significant.

Overall, 58% of patients who underwent this procedure
had full-thickness rotator cuff tears, and 42% had partial
tears. The mean duration of symptoms for our rotator cuff
repair group was 22.0 ± 1.5 months (range, 0-387 months),
with 37% reporting that there was no specific injury that
initiated their shoulder pain, suggesting an atraumatic
cause. The mean age of this surgical group was 59 ± 0.3
years (range, 18-91 years). Payne et al27 have previously
reported superior outcomes for younger athletes with trau-
matic causes rather than those with insidious shoulder
pain. Other studies have reported improved return to sport
levels following rotator cuff repair after longer follow-up
periods of 26 to 67 months but with significantly smaller
cohorts (<50 patients).5,8,16,17 This study represents the
largest cohort of arthroscopic rotator cuff repairs analyzed
in the literature for an effect on sporting level. Sonnery-
Cottet et al31 found that 9 months was the mean time
required for middle-aged tennis players to return to sport,
supporting our results that 6 months is an insufficient time

None
37%

Hobby
46%

Club
14%

Na�onal: 3%

Rotator cuff repair group preopera�ve spor�ng level

None
44%

Hobby
37%

Club
15%

Na�onal: 3%

Rotator cuff repair group 6-month spor�ng level

Figure 8. Proportions of the rotator cuff repair group that reported being at a “none,” “hobby,” “club,” or “national” sporting level
preoperatively and 6 months postoperatively.
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for patients undergoing rotator cuff repair (mean age, 59
years) to return to their preoperative sporting level. In the
rotator cuff repair group in our study, older patients had a
greater decline in sporting level at 6 months, as did those
with less preoperative range of motion in external rotation
and lower preoperative strength in external rotation.

There are several strengths to this study. All shoulder
surgical procedures under analysis were performed by the
same surgeon at a single center, and all patients completed
an identical questionnaire at uniform time intervals: preop-
eratively and 6 months postoperatively. This allowed a valid
comparison of all common surgical interventions in the
shoulder based on results from the L’Insalata questionnaire,
which is a validated instrument capable of distinguishing
pain and functional outcomes. Unlike many existing studies,
recall bias was not an issue because the data were collected
prospectively. Moreover, all shoulder surgical procedures
being compared in this study had equivalent or larger
patient numbers than existing comparable studies.

There are a number of limitations to this study’s find-
ings. It was a retrospective cohort study. The study’s high
internal validity means that its findings may not apply to
other surgical centers. This study is based solely on sub-
jective data obtained through a questionnaire. The out-
come measures used in our study were limited to a
change in the level of sport compared with the preopera-
tive level, but this does not necessarily equate to perfor-
mance. Specific sports and their effect on return to play
after different procedures were not analyzed. Addition-
ally, the follow-up period of 6 months was short. The full
effects of surgery may not be realized until a longer period
after the surgical intervention. Finally, it must be remem-
bered that the various surgical interventions under com-
parison were for disparate indications and followed varied
rehabilitation protocols.

CONCLUSION

Capsular release for adhesive capsulitis was the only surgi-
cal procedure in this study that provided a therapeutic effect
in improving patient-reported sporting level in a relatively
short period of time (6 months). Bankart repair and rotator
cuff repair were associated with a decrease in patient-
reported sporting level at 6 months postoperatively. No sig-
nificant change in sporting level was seen for patients who
underwent rotator cuff repair with acromioplasty, PTFE
patch repair, acromioplasty, SLAP repair, total shoulder
arthroplasty, reverse total shoulder arthroplasty, rotator
cuff repair with capsular release, rotator cuff repair with
stabilization, calcific debridement, or hemiarthroplasty in
the 6-month follow-up period. These findings can shape the
expectations of patients and surgeons alike regarding return
to sport at 6 months after shoulder surgery.
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APPENDIX

(continued)
Figure A1. L’Insalata questionnaire used in this study.
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Appendix Figure A1. (Continued).
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TABLE A1
Surgical Interventions Examined in This Studya

Surgical
Intervention Description Indication(s)

Rotator cuff
repair

Reattachment of the torn rotator cuff tendon using sutures,
bone anchors, and/or a PTFE patch to their respective
insertions on the humeral head

Rotator cuff tear

Acromioplasty Removal and smoothing of the lateral aspect and
undersurface of the acromion to primarily relieve
impingement of underlying rotator cuff tendons and
associated tears of the rotator cuff

Tendinitis, bursitis, and impingement as well as
inflammatory AC arthritis

Capsular release Division of the thickened capsule circumferentially around
the glenoid, with the aim to provide immediate relief from
pain and stiffness

Idiopathic, posttraumatic stiffness; diabetes and
postoperative stiffness/frozen shoulder; possibly
osteoarthritis in younger patients

Distal clavicle
excision

Removal of distal 5 to 7 mm of the clavicle AC joint impingement and osteoarthritis with no
underlying instability

Bankart repair Use of sutures and bone anchors to reattach and tighten the
labrum and associated ligaments around the glenoid

Shoulder instability

SLAP repair Use of sutures and bone anchors to reattach the superior
aspect of the glenoid labrum at the point of insertion of
the long head of the biceps tendon

SLAP tear (specifically types II-IV), which is a tear along
the superior portion of the glenoid labrum at the point of
insertion of the long head of the biceps tendon and
depending on the severity of the tear may extend into the
tendon of the biceps muscle (type IV)

Calcific
debridement

Debridement of calcific phosphate residue primarily within
the rotator cuff

Calcific tendinitis

Total shoulder
arthroplasty

Humeral prosthesis with glenoid resurfacing and prosthesis Osteoarthritis, inflammatory arthritis, avascular necrosis
of the humeral head, glenohumeral chondrolysis

Reverse total
shoulder
arthroplasty

Glenoid sphere and humeral cup prostheses Osteoarthritis, rotator cuff arthropathy, tumors of the
humeral head

Hemiarthroplasty Humeral prosthesis only Osteoarthritis, inflammatory arthritis, avascular necrosis
of the humeral head, Neer fractures, glenohumeral
chondrolysis

aFrom Paraparan et al,26 Altchek et al,1 Martin et al,20 Kim et al,15 Nicholson,23 Barr,3 Bhargav and Murrell,4 Porcellini et al,29 Wiater and
Fabing,37 and Gorantla et al.13 AC, acromioclavicular; PTFE, polytetrafluoroethylene; SLAP, superior labral anterior to posterior.
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