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Surprising Findings in Nonoperative Management
in a High School Athlete Population
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Background: Young age and contact sports have been postulated as risk factors for anterior shoulder instability. Management after
shoulder instability is controversial, with studies suggesting that nonoperative management increases the risk of recurrence. Several
studies examined return to play after an in-season instability episode, and few followed these patients to determine if they were able
to successfully compete in a subsequent season. No study has evaluated this question in a high school athlete population.

Purpose: To compare the likelihood of return to scholastic sport and complete the next full season without an additional time-loss
injury among athletes with anterior shoulder instability in terms of treatment, instability type, and sport classification.

Study Design: Cohort study; Level of evidence, 2

Methods: Athletes were included in this study as identified by a scholastic athletic trainer as experiencing a traumatic time-loss
anterior shoulder instability injury related to school-sponsored participation. The cohort was predominantly male (n = 108, 84%)
and consisted mostly of contact athletes (n = 101, 78%). All athletes had dislocation or subluxation diagnosed by a board-
certified physician who determined the athlete’s course of care (nonoperative vs operative). Successful treatment was defined
as completion of care and return to the athlete’s index sport, with full participation for the following season. Chi-square and rel-
ative risk analyses were completed to compare success of treatment (nonoperative vs operative care) and instability type. Sep-
arate logistic regressions were used to compare the effect of sex and sport classification on the athletes’ ability to return to sport.
Statistical significance was set a priori as a = .05.

Results: Scholastic athletes (N = 129) received nonoperative (n = 97) or operative (n = 32) care. Nonoperatively treated (85%) and
operatively treated (72%) athletes successfully returned to the same sport without injury for at least 1 full season (P = .11). Players
sustaining a dislocation were significantly more likely to fail to return when compared with those sustaining a subluxation (26% vs
89%, P =.013). Sex (P = .85) and sport classification (P = .74) did not influence the athlete’s ability to return to sport, regardless of
treatment type.

Conclusion: A high percentage of athletes with shoulder instability achieved successful return to sport without missing any addi-
tional time for shoulder injury. Those with subluxations were at almost 3 times the odds of a successful return compared with
those sustaining a dislocation.
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Shoulder instability is common among individuals <20 motion and strength, functional bracing, followed by
years of age.* The instability incidence of young competi- a gradual return to full activities) or early operative inter-
tive athletes accounts for almost one-quarter of all shoul- vention (glenohumeral stabilization combined with postop-
der injuries.!® Treatment options for individuals after an erative rehabilitation).%®%!%1® Numerous studies have
episode of shoulder instability include nonoperative care demonstrated that nonoperative management has a higher
(ie, immobilization, rehabilitation to restore range of recurrence rate than operative management,"® leading

many clinicians to recommend early operative treatment.
In-season instability events, however, are often

. o approached with initial nonoperative treatment, allowing
zgngg‘(asn)Cf ge‘é?:g;l of Sports Medicine the player to attempt to finish the season. One critical
DOI: 10.1177/0363546519829765 question is what to do at the completion of the season
© 2019 The Author(s) with those athletes who were able to return.®
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While recurrent instability is associated with poor
patient-reported outcomes and is thought to reflect failure
of care, %15 the patient’s motivation to resume sports par-
ticipation is a major indication for seeking care.? For many
athletes, success is chiefly defined by the ability to return to
sport. Few studies have evaluated whether nonoperatively
treated patients can return to sport at a similar level>®
and no study has evaluated a scholastic cohort of patients
to determine what percentage can return to their sport
and complete the next season without missing a single prac-
tice or game because of their shoulders. The purpose of this
study was to compare the likelihood of returning to the
same scholastic sport of injury and completing the next
full season without an additional time-loss injury in terms
of treatment, instability type, and sport classification.

METHODS

Participants and Setting

This study was conducted over a 4-year period and included
athletes participating in scholastic sports at 20 high schools
in the Upstate of South Carolina. Athletes were included if
they competed on the high school team and suffered a trau-
matic time-loss anterior shoulder instability episode related
to participation in a high school-sponsored athletic activity
(game or practice). Athletes were excluded if they were not
initially evaluated by the scholastic athletic trainer, had
posterior/multidirectional instability, had a previous shoul-
der instability episode, lacked an additional season of eligi-
bility in the sport of injury, or refused care. Institutional
review board approval was obtained before data collection.

Injury, Participation, and Surveillance

An anterior shoulder instability injury was defined as any
traumatic anterior shoulder dislocation or subluxation that
occurred during any scholastic sport team-sponsored activ-
ity (Figure 1). The athletic trainer documented the date
and sport of injury, medical provider, and demographic
data within the Athletic Trainer System (Keffer Develop-
ment Services, LLC). A board-certified sport medicine phy-
sician or orthopaedic surgeon within our tertiary care
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Figure 1. Instability type by sport.

facility confirmed the direction and classification of insta-
bility with a combination of history, physical examination,
and appropriate imaging and prescribed the initial course
of care (nonoperative vs operative). The type of treatment
by each provider (nonoperative vs operative), treatment
visits, and discharge from care were documented within
the medical record of each athlete. Patients were dis-
charged from care when they met established standardized
criteria according to the treatment pathway and per the
agreement of the treating physician, physical therapist,
and athletic trainer. Criteria for return-to-sport clearance
included the absence of pain at rest, with training, or dur-
ing activity; the absence of an apprehension sign; symmet-
rical shoulder range of motion (90% of unaffected side);
a 67% external:internal rotation ratio within the affected
extremity; and the ability to load upper extremity body
weight during functional movement without apprehen-
sion.”101216 After completion of treatment, the scholastic
athletic trainer documented the date of return to full par-
ticipation in the index injury sport. Athlete sport and posi-
tion participation and subsequent injury were monitored
throughout the season to identify all time-loss events. Suc-
cess was determined by participation in the sport of injury,
position of injury, and completion of the next season with-
out a time-loss injury. Recurrence rate was obtained for
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TABLE 1
Demographics of Athletes by Treatment Group”
Nonoperative Operative
Management Management P Value
Age, y 158 = 1.5 162 = 14 .24
Height, cm 176.4 = 10.0 177.7 = 8.1 .53
Weight, kg 82.5 £ 21.8 85.8 £ 21.3 49
Sex, n (%)
Male 78 (72) 30 (28)
Female 19 (91) 2 (9)
Total, n 97 32 .08

“Data reported as mean * SD, unless otherwise noted.

athletes who remained in the athletic trainer network. All
recurrences were documented by the athletic trainer and
verified by the board-certified sport medicine physician
or orthopaedic surgeon throughout the follow-up period.
Additional outcomes of interest included patient com-
plaints and other reasons for failure to return to sport.

Initial Care and Return to Sport

Initial care was defined as nonoperative or operative.
Initial care was determined by the treating physician in
conjunction with the athlete and family after clinical
and necessary radiologic examination. Nonoperative care
included a rehabilitation intervention (minimum 2-week
trial), including services provided by our sports medicine
staff (physical therapy and athletic training) following a
standard treatment pathway. The pathway included inter-
ventions such as joint mobilization, strengthening/endur-
ance training, and neuromuscular retraining activities
based on patient impairments. Use of a sport-specific
shoulder brace was optional, depending on the preference
of the physician and athlete. The volume and intensity of
visits were patient specific and based on the athlete’s read-
iness to meet the return-to-sport criteria. Operative care
included arthroscopic or open stabilization addressing the
intraoperative pathology, including capsular shift, Bankart/
labral repair, capsulolabral reconstruction with or without
remplissage, and the Latarjet procedure.

Athletes were considered returned to sport subsequent to
(1) completing the entire course of care, (2) meeting the
return-to-sport criteria, and (3) receiving release from the
treating physician to begin sport-specific team-sponsored
activities; the school athletic trainer determined resumption
of full sport-specific activities without restriction. All ath-
letes receiving nonoperative or operative care who were
unable to return and continue to play through the next full
season in their sports of injury were considered to have
failed the initial care episode. Athletes were also considered
to have failed their initial treatment if they sustained a time-
loss upper extremity injury during the next full season. All
athletes who failed their initial course of care, had a docu-
mented recurrence of instability, or were referred for
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operative treatment received advanced imaging studies to
assist the physician in treatment planning. All athletes
were monitored during follow-up care until discharge.

Statistical Analysis

Means and SDs were calculated for all demographic and
descriptive variables to describe the population of interest.
Chi-square and relative risk analyses were completed to
compare the success of nonoperative versus operative
care for the total cohort and by instability type and to
determine the success of nonoperative care by instability
type. Separate logistic regressions were used to compare
the effect of sex and sport classification on the ability to
return to sport within treatment types. For all statistical
analyses, an alpha level of P < .05 was used. All data
were analyzed with SPSS (v 24; IBM).

RESULTS

Scholastic athletes with remaining eligibility the following
season (N = 129) received initial nonoperative (n = 97) or
operative (n = 32) care. The injured athletes were a mean
+ SD 15.9 = 1.5 years old, 176.8 = 9.5 cm, and 83.5 =
21.6 kg. The cohort was predominantly male (84%), and
78% of the athletes were injured while participating in
sports classified as contact/collision.® A similar number of
contact/collision athletes experienced dislocation (57%)
and subluxation (43%; P = .71). Based on sport classifica-
tion, there was no difference in the frequency of nonopera-
tive care as a treatment choice (P = .15). Regardless of
treatment type, sex (P = .85) and sport classification (P =
.74) did not influence the athlete’s ability to return to sport.
Athlete demographics (Table 1) were similar between
treatment groups (P > .05).

Eighty-two nonoperatively treated (85%) and 23
operatively treated (72%) athletes successfully returned to
the same sport without injury for at least 1 full season
(P = .11). All nonoperatively treated patients received active
therapy provided and supervised by an athletic trainer and/
or physical therapist (mean visits, 17). The number of visits
for nonoperatively treated patients was not significantly dif-
ferent between those who successfully returned to sport and
those who did not (16.0 vs 18.3, P = .68). The use of a brace
(n = 20) among nonoperatively treated athletes did not sig-
nificantly influence the ability to successfully return to
sport (P = .09).

Out of 129 athletes overall, 8 (6.2%) sustained a recur-
rence during the follow-up period: 6 of 97 (6.2%) nonopera-
tively treated athletes and 2 of 32 (6.3%) operatively
treated athletes. Bipolar bone loss was documented for 14
of 32 (44%) athletes treated operatively. Table 2 presents
the characteristics of the 15 athletes failing to return to
sport after nonoperative care for anterior instability
(including bone loss and instability recurrence). Seventy-
three percent (11 of 15) of the nonoperatively treated
patients who failed the initial treatment episode went on
to operative care, with 82% successfully returning to sport
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TABLE 2
Factors Related to Failure Among Nonoperatively Treated Players
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No. Sex Age, y Sport Instability Type Bone Loss Track Recurrence Failure Reason

1 Male 16 Football Dislocation Hill-Sachs On No Limited function®?

2 Male 17 Football Dislocation None On No MD recommendation®*

3 Male 17 Basketball Dislocation None On No Retired®*

4 Female 16 Volleyball Subluxation None On Yes Recurrence”

5 Male 17 Football Dislocation None On No Weakness®

6 Male 15 Football Dislocation Bipolar On No MD recommendation®®

7 Male 17 Wrestling Dislocation None On Yes Recurrence®

8 Male 17 Football Dislocation None On No Retired®*

9 Female 14 Basketball Dislocation None On Yes Recurrence®

10 Male 16 Football Dislocation Bipolar On Yes Recurrence”

11 Male 17 Football Dislocation Hill-Sachs On No Returned to alternative sport”
12 Male 16 Football Dislocation Hill-Sachs On Yes Recurrence®

13 Male 17 Football Dislocation Bipolar On No Limited function®®

14 Male 17 Football Dislocation Hill-Sachs On Yes Recurrence®

15 Male 18 Football Dislocation None On No Returned to alternative sport®*

“Unable to return to previous level of performance.
bSubsequent surgery and full return to primary sport by next season.

‘Returned to sport midseason without incident; chose surgery in off-season.
4Completed course of care; declined to return to sport or changed sport citing concern over reinjury.

°Refused additional care.

’Chose surgery in off-season; experienced contralateral dislocation.

&Subsequent surgery; recurrent instability.
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Figure 2. Nonoperatively treated players who returned to
sport by instability type (%).

by the next season. Ultimately, 88% of the 129 patients
sustaining traumatic instability were able to return to
their index sport within 1 year of injury without further
time loss.

Instability Type

Seventy-three athletes in our study experienced an ante-
rior dislocation, while 56 had a subluxation episode. A sim-
ilar frequency of males (59%) to females (43%) experienced

a dislocation (P = .16). Dislocations were sustained with
similar frequency between contact/collision sports (57%)
and limited-contact sports (54%, P = .72). Players sustain-
ing a dislocation were more likely to fail to return than
those sustaining a subluxation (26% vs 89%, P = .013). Ath-
letes sustaining anterior dislocation were at approximately
2.9 the odds of failing to return to sport than those sustain-
ing subluxation (95% CI, 1.2-7.3).

A superior rate of return to sport was noted when non-
operative care (see Figure 2) was implemented for patients
sustaining subluxation versus dislocation (P = .05). Among
patients who were treated operatively, there was no differ-
ence in successful return to sport between patients with
dislocations (n = 24) and those with subluxations (n = 8,
P = .26).

DISCUSSION
Main Findings

Perhaps the most surprising finding in these data was that
the majority of scholastic athletes returned to play the fol-
lowing season after sustaining an index instability event
without subsequently missing any additional time for
shoulder injury or instability when treated nonoperatively.
To our knowledge, the only previous study that evaluated
return to play the season after an index instability event
was by Dickens et al.? In that study, 10 collegiate-level ath-
letes attempted nonoperative treatment, and only 40%
were successful in returning the following year without
sustaining a recurrence. This is in sharp contrast to our
success rate of 85% among 97 athletes. There are several
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differences between the studies that may explain the dif-
ferences. First, the definition of failure in the Dickens
et al® study was any recurrence of instability. In the cur-
rent study, our definition was the successful completion
of the subsequent season without time loss. Patients with
a recurrent instability episode who remained able to com-
pete without time loss would have been classified as a fail-
ure by Dickens et al® and a success in the current study.
While recurrence rate was not a primary outcome measure
in this study, we were able to track all patients during the
follow-up period and all patients beyond this who remained
with additional eligibility. Surprisingly, the recurrence
rate of the nonoperative group was quite low, and was
similar to the operative group (6% in both groups). This high-
lights that recurrence was not the only reason limiting
return to sport in our study and that lack of recurrence
should not be equated to successful outcome. Additionally,
this elucidates that future research should consider multiple
factors as measures of successful outcome, including lack of
recurrence, ability to return to sport, and patient-reported
function.

Second, the Dickens® cohort was an intercollegiate
athlete population, whereas the current study’s cohort con-
sisted of high school athletes. It is possible that the higher
rate of speed, larger size, and other differences between
high school and collegiate athletics may explain the differ-
ences in the 2 studies. It should be noted that the number
of those attempting nonoperative treatment in the Dickens
et al® study was only 10, as opposed to 97 in the current
study. It may be that a higher number of patients in the
former study might have changed the results.

Return to play after shoulder instability has been exten-
sively reported in the literature. Zaremski et al'® per-
formed a meta-analysis of 17 studies that examined
return to play and recurrence after shoulder instability
among young and adolescent athletes. The authors found
that return to play was 44% for nonoperatively treated
patients and 95% for those treated operatively. None of
these studies evaluated return to play the following sea-
son. It is possible that patients in our cohort sustained sub-
sequent instability events but “coped” with them. Each
practice and game in the following season were recorded
by a certified athletic trainer for time loss; if players did
sustain a subsequent instability event, it was not signifi-
cant enough for them to report the injury or miss time.

We also found that instability type significantly corre-
lated with success. Players sustaining subluxations were
almost 3 times more likely to successfully return to sport
than those sustaining dislocations. Additionally, superior
return-to-sport outcomes were found when nonoperative
care was applied to patients sustaining subluxation versus
those sustaining dislocation. The importance of the sever-
ity of the instability event mirrors the findings in the Dick-
ens et al’ in-season instability study. In that study,
collegiate athletes sustaining a subluxation were able to
complete the season at a higher rate than those sustaining
a dislocation.’ In a prospective study of military cadets
with a history of shoulder instability, the risk of a subse-
quent instability event was greater for those with a history
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of dislocation than subluxation.” These studies seem to
support the concept that subluxation and dislocation
events may be considered differently in treatment plan-
ning, given the subsequent injury risk and high rate of
return to sport observed in our study.

Finally, it is important to note that among nonopera-
tively treated patients who failed and went on to subse-
quent surgery, they still met our definition of successful
return at a high rate. Seventy-three percent (11 of 15) of
the nonoperatively treated patients who failed the initial
treatment episode went on to operative care, with 82%
returning to sport successfully by the next season. This
suggests that the treating physician can attempt a trial
of nonoperative treatment for the unstable high school ath-
lete and, if unsuccessful, can still expect high success rates
with subsequent operative intervention.

Strengths of the Study

To our knowledge, this is the first study to examine the like-
lihood of returning to the same high school sport and com-
pleting the next full season without an additional time-
loss injury after experiencing an acute traumatic anterior
instability event. The study tracked a large cohort of high
school athletes from injury through treatment and resolu-
tion within 1 large health care system. Recall bias and mis-
classification of injuries were minimized, as trained health
care professionals collected the data in a controlled and sys-
tematic manner. Athletic trainers screened and monitored
all injured athletes before, throughout, and after the episode
of care. The study was conducted over a relatively small geo-
graphical area, which allowed us to control factors related to
exposure (climate and competition level) and documentation
of injury circumstances. Finally, the inclusion of high school
athletes sustaining a traumatic anterior instability episode
represents a different sample than that documented in the
current literature, helping to extend the understanding of
injury factors, treatment, and recovery as these athletes
progress through competitive sport.

Potential Study Limitations

This study has several weaknesses. First, while all diagno-
ses of instability were made by fellowship-trained sports
medicine physicians, the diagnosis of subluxation, in par-
ticular, can be challenging to make. In each included
case, the physician used a combination of history, physical
examination, and imaging to make his or her diagnosis,
which, while potentially challenging, represents a realistic
clinical setting paradigm. The fellowship-trained physicians
prescribing and providing care may limit the generalizability
of the findings, as the identification of athletes who would
have the best chance of success with a particular type of
care might affect the results of the study. Second, we did
not longitudinally track recurrence rates or patient-reported
outcomes in this study. It is possible that athletes sustained
recurrence and did not report it to our trainers or physicians.
Nevertheless, no patient who was classified as successful
missed any time attributed to reinjury during the subsequent
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season; thus, the significance of a recurrence with such crite-
ria may be questioned. We used active participation without
time loss attributed to injury as a proxy for a “patient-
reported outcome” measure. It is possible that patients
were participating at a lower level and coping with their
injury, which is a weakness of this study.

Next, the current study followed athletes through only 1
subsequent season. Multiple studies showed that longer
follow-up yields increasing instability rates; as such, we
cannot state that the high rate of success experienced in
our cohort would be sustained. Further study is ongoing
to address a longer follow-up.

Finally, advanced imaging was not obtained for all
patients, especially those successfully treated nonopera-
tively. All athletes who failed nonoperative care, sustained
a documented recurrence, or were considered for operative
intervention received advanced imaging to ensure the best
possible outcome. It is possible that additional pathology
among our nonoperatively treated athletes (eg, bone loss)
may have gone underappreciated. But any underestimation
should have decreased our success rates, and with a success
rate of 85%, it is unlikely that this was a significant factor.

CONCLUSION

Our results show that among scholastic athletes experienc-
ing a shoulder instability episode, the majority returned to
play without missing any additional time for shoulder
injury or instability when treated with nonoperative inter-
vention regardless of sport or injury type. The majority of
athletes returning to sport in the next season can be suc-
cessfully treated with nonoperative care, and those who
fail return after surgery at high rates as well. This study
is in contrast to those recommending aggressive operative
treatment for young athletes with shoulder instability,
given the high rate of recurrent dislocation among nonop-
eratively treated patients. In the current study, we used
completion of a subsequent season in the same scholastic
sport as a successful outcome, and we observed that nonop-
eratively treated patients returned to their previous levels
of sports, including contact/collision sports, at a high rate
(85%). This information may prove useful in assisting clini-
cians and patients in determining the appropriate treat-
ment after an instability event. These results warrant
further study and consideration of nonoperative manage-
ment for initial treatment after shoulder instability epi-
sodes among scholastic athletes.
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