
Outline

Background

Methods

Results

Conclusion

Level of evidence

Keywords

Methods

Results

Discussion

Conclusion

Disclaimer

References

Tables (4)

Table I
Table II
Table III
Table IV

Get rights and content

1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

16

17

18

19

20

Journal of Shoulder and Elbow
Surgery

Available online 22 April 2021
In Press, Corrected Proof

Athletes diagnosed with anterior and
posterior shoulder instability display
different chief complaints and disability
Lucas G. Teske MD , John Arvesen MD , Michael J. Kissenberth MD , Stephan G. Pill MD,
MSPT , Adam Lutz PT, OCS , Kyle J. Adams BS , Charles A. Thigpen PhD, PT, ATC , John
M. Tokish MD , Amit Momaya MD , Ellen Shanley PhD, PT, OCS 

Show more

https://doi.org/10.1016/j.jse.2021.04.007

Background

Anterior shoulder instability is a common complaint of young
athletes. Posterior instability in this population is less well
understood, and the standard of care has not been defined. The
purpose of the study is to compare index frequency, treatment
choice, and athlete disability following an incident of anterior or
posterior shoulder instability in high school and collegiate athletes.

Methods

A total of 58 high school and collegiate athletes (n=30 athletes with
anterior instability; n=28 athletes with posterior instability) were
included. Athletes suffering from a traumatic sport-related
shoulder instability episode during a team-sponsored practice or
game were identified by their school athletic trainer. Athletes were
referred to the sports medicine physician or orthopedic surgeon
for diagnosis and initial treatment choice (operative vs.
nonoperative). Athletes diagnosed with traumatic anterior or
posterior instability who completed the full course of treatment
and provided pre- and post-treatment patient-reported outcome
measures were included in the study. The frequency of shoulder
instability was compared by direction, mechanism of injury (MOI),
and treatment choice through χ  analyses. A repeated measures
analysis of variance was used to compare the functional outcomes
by treatment type and direction of instability (α = 0.05).

Results

Athletes diagnosed with anterior instability were more likely to
report a chief complaint of instability (70%), whereas those
diagnosed with posterior instability reported a primary complaint
of pain interfering with function (96%) (P = .001). The primary MOI
classified as a contact event was similar between anterior and
posterior instability groups (77% vs. 54%, P = .06) as well as the
decision to proceed with surgery (60% vs. 72%, P = .31). In patients
with nonoperative care, athletes with anterior instability had
significantly more initial disability than those with posterior
instability (32±6.1 vs. 58±8.1, P = .001). Pre- and post-treatment
Penn Shoulder Scores for athletes treated with early surgery were
similar (P > .05). There were no differences in functional outcomes
at discharge in those treated nonoperatively regardless of direction
of instability (P = .24); however, change in Penn score was
significantly greater in those with anterior (61±18.7) than those with
posterior (27 ± 25.2) instability (P = .002).

Conclusion

Athletes with anterior instability appear to have different
mechanisms and complaints than those with posterior instability.
Among those that receive nonoperative treatment, athletes with
anterior instability have significantly greater initial disability and
change in disability than those with posterior disability during
course of care.

Level of evidence
Level IV; Prospective Cohort Study

Keywords
Instability; anterior; posterior; nonoperative; operative; disability

Glenohumeral instability is a common and debilitating problem
frequently associated with the young athletic population.  It
presents as a spectrum from subtle microinstability to frank
dislocation events requiring reduction.  Multidirectional
instability is often associated with ligamentous laxity, whereas
unidirectional instability  is more traumatic in etiology.
The frequency, etiology, chronicity, severity, and direction  of
instability are other important descriptors.

Traumatic unidirectional instability typically manifests with an
anterior or posterior predominance. Anterior instability occurs
more frequently with a prevalence of 1.7% in the general
population.  It is thought to occur 15-20 times more often than
posterior instability. Contact athletes and military personnel are
particularly at risk.  It most often occurs when an excessive
rotational force is applied to the abducted and externally rotated
arm.

Posterior instability is less common. It can occur with chronic
repetitive loads of the posterior labrum, as seen in football
linemen, weightlifters, military personnel, and rowers.  Less
frequently, traumatic posterior dislocation can occur with seizure
activity, electrocution, or high-energy trauma.  It typically occurs
when a posteriorly directed force is applied to a forward flexed and
internally rotated arm.

The clinical presentation of shoulder instability in the young
athletic population often varies based on its severity and direction
(anterior or posterior). The treatment outcomes remain poorly
understood, particularly with regards to patient satisfaction.  The
purpose of this study is to compare presenting complaints,
disability, and treatment differences between anterior vs. posterior
shoulder instability in high school and collegiate athletes.

Methods
This cohort study used prospectively collected data that was
retrospectively reviewed. Athletes participating in scholastic sports
at 20 high schools and 2 colleges in upstate South Carolina were
screened for eligibility over a 2-year period. Institutional review
board approval was obtained before data collection. Inclusion
criteria incorporated a traumatic anterior or posterior shoulder
instability episode during a school-sponsored athletic activity that
resulted in time loss in participation and received care in our
tertiary care facility. Athletes had to be initially evaluated by the
athletic trainer to be included and referred for medical care and
study participation after verification of the school-sponsored
athletic injury. Patients who had multidirectional instability, a
previous documented shoulder instability episode, completed
eligibility in the sport of injury, or refused care were excluded.

The athletic trainer recorded the demographic data, including age,
gender, date and mechanism of injury, and sport. A board-certified
sport medicine physician or orthopedic surgeon within our tertiary
care faculty confirmed the direction and classification of instability
based on history, physical examination, and imaging. The athlete
chose the initial course of treatment following the medical
evaluation based on guidance from the treating physician. The
chief complaint, type of treatment (nonoperative vs. operative), and
care plan information was collected.

Athletes initially treated with surgery were placed in the operative
cohort group. All surgeries were arthroscopic capsulolabral
reconstruction in the lateral decubitus position. The extent of
labral pathology was recorded at surgery. Three to 5 knotless suture
anchors were used depending on lesion size and surgeon
preference. Rotator interval and/or portal closure was performed
per surgeon preference. No additional Remplissage or bone
augmentation procedures were deemed necessary by the treating
surgeon. Patients were placed in a sling for 6 weeks postoperatively.
A standardized rehabilitation program was used and consisted of
passive range of motion beginning at 3 weeks, active range of
motion at 6 weeks, resistance exercise at 8 weeks, and weight-
training at 10-12 weeks. Return to sport was permitted no earlier
than 6 months from date of surgery.

All athletes were monitored during follow-up care until discharge.
Patients were discharged from care when they met established
criteria and per the agreement of the treating physician, physical
therapist, and athletic trainer. Criteria for return-to-sport clearance
in both the operative and nonoperative cohorts included the
absence of pain at rest, during activity, or with training; the absence
of an apprehension sign; symmetric shoulder range of motion
(90% of unaffected side); a 67% external-internal rotation strength
ratio within the affected extremity; and the ability to load upper
extremity body weight during functional movement without
apprehension.  The date of return to full participation in the
index injury sport was recorded by the athletic trainer. Athlete
sport, position, and subsequent injury were monitored throughout
the season to identify all time-loss events. Success was determined
by participation in the sport of injury, position of injury, and
completion of the next season without a time-loss injury.

Patient-reported outcome measures (PROMs) in the form of Penn
Shoulder Scores were collected at the initial physician visit and at
the time of return to sport. Means and standard deviations were
calculated for all demographic and descriptive variables. Chi-
square and relative risk analyses were used to compare the success
of nonoperative vs. operative care for anterior vs. posterior
instability as well as for the total cohort. Repeated measures
analyses of variance were used to compare the effect of direction of
instability, treatment type, and PROMs (pre-post) on the ability to
return to sport within treatment types. An alpha level of P <.05 was
used for all statistical analyses. All data were analyzed with SPSS,
version 24 (IBM, Armonk, NY, USA).

Results
Fifty-eight athletes were included in this study. Thirty athletes were
diagnosed with anterior instability and 28 with posterior instability.
The athletes were of similar age, weight, and height regardless of
direction of instability (Table I). The primary mechanism of injury
classified as a contact event was similar between anterior and
posterior groups (77% vs. 54%, P = .06).

Table I. Patient demographics of anterior and posterior instability patients

Anterior 17.7 ± 2.8 177.2 ± 7.7 86.9 ± 30.8 25 ± 21.0

Posterior 20.1 ± 8.8 177.9 ± 12.1 116 ± 59.8 24 ± 11.6

P value .15 .83 .08 .8

Twenty-one of the thirty athletes with anterior instability (70%)
presented with a chief complaint of instability, whereas 9
complained mostly of pain (30%). All but 1 of the athletes with
posterior instability presented with a chief complaint of pain (96%),
and 1 complained of instability (4%). Athletes were nearly 16 times
more likely to have posterior instability if their chief complaint was
pain (P = .001; risk ratio = 15.9, 95% confidence interval = 2.3-66.4)
(Table II). There was no difference in the decision to proceed with
surgical treatment between the anterior and posterior instability
groups (60% vs. 72%, P = .31).

Table II. Chief presenting symptom based on direction of instability

Pain 9 27

Instability 21 1

Patients who had surgery presented with significant disability as
measured by Penn scores in both the anterior (20) and posterior (28)
instability groups (Table III). Additionally, postoperative Penn
scores showed significant improvement in both anterior (89) and
posterior (86) instability groups. The nonoperative anterior
instability cohort presented with a Penn score of 32, whereas the
posterior cohort presented with a Penn score of 58 (Table IV). Both
anterior and posterior instability patients made significant
improvement after completion of nonoperative management
(anterior 89, posterior 86).

Table III. Pre- and postsurgical Penn scores based on direction of instability

Anterior

 Pre 19.937 5.684 8.546 31.329

 Post 89.25 3.457 82.323 96.177

Posterior

 Pre 27.571 4.962 17.628 37.515

 Post 85.571 3.017 79.525 91.618

SE, standard error.

Table IV. Nonoperative pre- and post-treatment Penn scores

Anterior

 Pre 31.5 6.077 19.322 43.678

 Post 92.214 3.695 84.809 99.62

Posterior

 Pre 58.375 8.039 42.264 74.486

 Post 85 4.888 75.203 94.797

SE, standard error.

Several statistically significant differences were found between the
anterior and posterior instability groups. Patients presenting with
posterior instability who underwent operative treatment presented
significantly more disabled than those who were treated
nonoperatively (28 vs. 58, mean difference = 31; P = .002). In all
instability patients treated nonoperatively, those with anterior
instability presented significantly more disabled than those with
posterior instability (32 vs. 58, mean difference = 27; P = .01). There
were no differences in Penn scores at discharge in those treated
nonoperatively regardless of direction of instability (P = .24);
however, anterior instability patients saw significantly greater
change in Penn score as compared to posterior instability patients
(61±18.7 vs. 27±25.2, P = .002). Lastly, there were no differences
between patient satisfaction scores pretreatment (anterior 2.9±3.5
vs. posterior 2.0±3.0; P = .39). However, when patients were asked
about satisfaction with their shoulder after completion of either
nonoperative or operative treatments on a 10-point scale, those
with anterior instability were significantly more satisfied with their
results than were patients who had posterior instability (7.9±2.7 vs.
6.3±3.1; P = .04).

Discussion
The most notable finding was that athletes had different
complaints based on the direction of the instability. Athletes with
anterior shoulder instability complained mostly of instability
(70%), whereas pain was the most common complaint in posterior
shoulder instability (96%). There was no difference in incidence of
preceding traumatic event between groups. Patients with posterior
instability were significantly less satisfied at final follow-up than
those treated for anterior instability.

Athletes with anterior instability were significantly more disabled
than those with posterior instability. Patients with posterior
instability who were treated surgically had significantly worse
initial presenting Penn scores than those treated nonoperatively.
No differences were found between the operative and nonoperative
cohorts of the athletes with anterior instability. Once the athletes
returned to play following completion of physical therapy, no
subsequent differences were found in Penn scores between the
nonoperatively treated anterior and posterior instability groups.

The results of this study are similar to the findings of others. In a
study of Naval cadets with an average age of 24 years, Bernhardson
et al  found the primary complaint of cadets with anterior
instability was instability, compared to a primary complaint of pain
in cadets with posterior instability. They also found that patients
with anterior instability presented with significantly more
disability than patients with posterior instability. Our results show
that similar presenting symptoms are found in a younger
population of high school and collegiate athletes. Bernardson et al
found better postoperative patient satisfaction and outcome scores
after surgery for anterior shoulder instability as compared to
surgery for posterior shoulder instability. They hypothesized this
was due to the chronic nature of degenerative posterior labral
changes in posterior instability vs. the acute labral disruption seen
in anterior instability. Provencher et al  noted a 9% failure rate
after surgical stabilization of posterior instability due to persistent
pain despite a stable shoulder. Aboalata et al  found visual analog
scale pain scores after arthroscopic stabilization for anterior
shoulder instability approached zero in their series. These studies
suggest instability as seen in anterior instability can be more
reliably treated than pain in posterior instability with operative
intervention, leading to lower satisfaction and outcome scores in
patients with posterior shoulder instability.

We also found that posterior instability patients were less satisfied
than anterior instability patients after completion of nonoperative
management. The subtle, chronic subluxations to the shoulder
commonly seen in posterior instability differs from the acute,
anterior dislocation event. This often results in a different
presenting symptom and time to presentation. When athletes with
posterior instability present to the office with a chief complaint of
pain, they have likely failed prolonged conservative treatment with
their athletic trainers, unlike anterior instability patients who have
difficulty playing owing to complaints of instability. When
reviewing clinical notes from our patients, those with posterior
instability had subjective shoulder complaints for a longer duration
before seeking treatment than those with anterior instability.
Furthermore, although not statistically significant, patients in our
study with anterior instability trended toward having a specific
traumatic event, whereas the posterior cohort trended toward a
noncontact complaint. Therefore, anterior instability patients may
see more significant gains with physical therapy as the acute
process may be more readily reversed than a chronic problem that
has degenerated over time.

To our knowledge, this is the first study to compare PROMs in a
homogenous group of athletes presenting with differing directions
of instability and include both operative and nonoperative cohorts.
Cruz-Ferreira et al  performed a nonrandomized trial comparing
nonoperative and operative management of posterior instability.
They found no difference in pretreatment PROMs between
operative and nonoperative cohorts. Their population had a broad
age range (16-48 years), and activity levels were not defined. The
surgically treated posterior instability patients in our study
presented with significantly worse Penn scores than those treated
nonoperatively. We suspect the differences in baseline PROMs in
our study as compared to the previous study is related to the
demand placed on a young athlete’s shoulder as compared to the
general population.

The findings of this study reiterate that posterior and anterior
instability are separate pathologies, demanding differences in
treatment algorithms based on initial disability and primary
complaint. Our results indicate athletes with anterior shoulder
instability who present with significant disability can have a
satisfactory result on return to play with either conservative or
surgical intervention. However, athletes with posterior instability
presenting with significant disability are more likely to undergo
surgical intervention. Our findings may prove to be particularly
important in counseling athletes regarding in-season injuries and
ability to return to play.

There are limitations to the study. The retrospective design could
create a potential absence of data on potential confounding factors.
The size of our study population is relatively small, but the
findings are similar to other published literature. Only 1 PROM
was used, but the Penn Shoulder Score has been shown to be a
reliable and valid measure for assessing activities of daily living,
recreation, function, satisfaction, and pain. The decision to use the
Penn score attempted to capture complaints of both posterior and
anterior instability patients.  This study does not report on bone
loss, which is a known risk factor for recurrence and reduction in
PROM. However, no patient in our study required remplissage or
bone augmentation suggesting the athletes included had no to
minimal bone loss. Lastly, we are limited by short-term follow-up
with an endpoint being return-to-play. The strength of the study is
the separation of anterior and posterior instability and inclusion of
both nonoperative and operative interventions in a young, athletic
population.

Conclusion
Athletes with anterior instability appear to have different
mechanisms and complaints than those with posterior instability.
Anterior instability usually has a primary complaint of instability,
whereas posterior instability typically presents with a primary
complaint of pain. Among those that receive nonoperative
treatment, athletes with anterior instability have significantly
greater initial disability and change in disability than those with
posterior disability during the course of care. Athletes treated for
posterior instability may have persistent pain and less overall
improvement in satisfaction scores compared to athletes with
anterior instability.

Disclaimer
The authors, their immediate families, and any research
foundations with which they are affiliated have not received any
financial payments or other benefits from any commercial entity
related to the subject of this article.

References
M. Aboalata, J.E. Plath, G. Seppel, J. Juretzko, S. Vogt, A.B. Imhoff
Results of arthroscopic Bankart repair for anterior-inferior shoulder
instability at 13-year follow-up
Am J Sports Med, 45 (2017), pp. 782-787, 10.1177/0363546516675145
CrossRef View Record in Scopus Google Scholar

I.J. Antosh, J.M. Tokish, B.D. Owens
Posterior shoulder instability
Sports Health, 8 (2016), pp. 520-526, 10.1177/1941738116672446
CrossRef View Record in Scopus Google Scholar

A.S. Bernhardson, C.P. Murphy, Z.S. Aman, R.F. LaPrade, M.T.
Provencher
A prospective analysis of patients with anterior versus posterior
shoulder instability: a matched cohort examination and surgical
outcome analysis of 200 patients
Am J Sports Med, 47 (2019), pp. 682-687, 10.1177/0363546518819199
CrossRef View Record in Scopus Google Scholar

E.S. Chang, N.J. Greco, M.P. McClincy, J.P. Bradley
Posterior shoulder instability in overhead athletes
Orthop Clin North Am, 47 (2016), pp. 179-187,
10.1016/j.ocl.2015.08.026
Article Download PDF View Record in Scopus
Google Scholar

D.W. Creighton, I. Shrier, R. Shultz, W.H. Meeuwisse, G.O. Matheson
Return-to-play in sport: a decision-based model
Clin J Sport Med, 20 (2010), pp. 379-385,
10.1097/JSM.0b013e3181f3c0fe
View Record in Scopus Google Scholar

E. Cruz-Ferreira, P. Abadie, A. Godeneche, P. Mansat, P. Clavert, P.
Flurin, et al.
Posterior shoulder instability: prospective non-randomised
comparison of operative and non-operative treatment in 51 patients
Orthop Traumatol Surg Res, 103 (2017), pp. S185-S188,
10.1016/j.otsr.2017.08.004
Article Download PDF View Record in Scopus
Google Scholar

G. Di Giacomo, L.A. Peebles, M. Pugliese, T.J. Dekker, P. Golijanin, A.
Sanchez, et al.
Glenoid track instability management score: radiographic
modification of the Instability Severity Index score
Arthroscopy, 36 (2020), pp. 56-67, 10.1016/j.arthro.2019.07.020
Article Download PDF View Record in Scopus
Google Scholar

M.J. Elsenbeck, J.F. Dickens
Return to sports after shoulder stabilization surgery for anterior
shoulder instability
Curr Rev Musculoskelet Med, 10 (2017), pp. 491-498, 10.1007/s12178-
017-9440-5
CrossRef View Record in Scopus Google Scholar

L.G.M. Friedman, L. Lafosse, G.E. Garrigues
Global perspectives on management of shoulder instability: decision
making and treatment
Orthop Clin North Am, 51 (2020), pp. 241-258,
10.1016/j.ocl.2019.11.008
Article Download PDF View Record in Scopus
Google Scholar

L. Funk
Treatment of glenohumeral instability in rugby players
Knee Surg Sports Traumatol Arthrosc, 24 (2016), pp. 430-439,
10.1007/s00167-015-3979-8
CrossRef View Record in Scopus Google Scholar

J.W. Galvin, J.J. Ernat, B.R. Waterman, M.J. Stadecker, S.A. Parada
The epidemiology and natural history of anterior shoulder
instability
Curr Rev Musculoskelet Med, 10 (2017), pp. 411-424, 10.1007/s12178-
017-9432-5
CrossRef View Record in Scopus Google Scholar

C.M. Hettrich, K.J. Cronin, M.B. Raynor, E. Wagstrom, S.S. Jani, J.L.
Carey, et al.
Epidemiology of the Frequency, Etiology, Direction, and Severity
(FEDS) system for classifying glenohumeral instability
J Shoulder Elbow Surg, 28 (2019), pp. 95-101, 10.1016/j.jse.2018.08.014
Article Download PDF View Record in Scopus
Google Scholar

Z.T. Kokkalis, I.D. Iliopoulos, G. Antoniou, T. Antoniadou, A.F.
Mavrogenis, E. Panagiotopoulos
Posterior shoulder fracture-dislocation: an update with treatment
algorithm
Eur J Orthop Surg Traumatol, 27 (2017), pp. 285-294, 10.1007/s00590-
016-1840-5
CrossRef View Record in Scopus Google Scholar

J.A. Magnuson, B.R. Wolf, K.J. Cronin, C.A. Jacobs, S.F. Ortiz, J.Y.
Bishop, et al.
Sex-related differences in patients undergoing surgery for shoulder
instability: a Multicenter Orthopaedic Outcomes Network (MOON)
Shoulder Instability cohort study
J Shoulder Elbow Surg, 28 (2019), pp. 1013-1021,
10.1016/j.jse.2019.02.020
Article Download PDF View Record in Scopus
Google Scholar

A.D. Mazzocca, F.M. Brown Jr., D.S. Carreira, J. Hayden, A.A. Romeo
Arthroscopic anterior shoulder stabilization of collision and contact
athletes
Am J Sports Med, 33 (2005), pp. 52-60
CrossRef View Record in Scopus Google Scholar

M.T. Provencher, S.J. Bell, K.A. Menzel, T.S. Mologne
Arthroscopic treatment of posterior shoulder instability: results in
33 patients
Am J Sports Med, 33 (2005), pp. 1463-1471,
10.1177/0363546505278301
CrossRef View Record in Scopus Google Scholar

O. Safran, C. Milgrom, D.R. Radeva-Petrova, S. Jaber, A. Finestone
Accuracy of the anterior apprehension test as a predictor of risk for
redislocation after a first traumatic shoulder dislocation
Am J Sports Med, 38 (2010), pp. 972-975, 10.1177/0363546509357610
CrossRef View Record in Scopus Google Scholar

E. Shanley, C. Thigpen, J. Brooks, R.J. Hawkins, A. Momaya, A.
Kwapisz, et al.
Return to sport as an outcome measure for shoulder instability:
surprising findings in nonoperative management in a high school
athlete population
Am J Sports Med, 47 (2019), pp. 1062-1067,
10.1177/0363546519829765
CrossRef View Record in Scopus Google Scholar

S.A. Warby, L. Watson, J.J. Ford, A.J. Hahne, T. Pizzari
Multidirectional instability of the glenohumeral joint: etiology,
classification, assessment, and management
J Hand Ther, 30 (2017), pp. 175-181, 10.1016/j.jht.2017.03.005
Article Download PDF View Record in Scopus
Google Scholar

S. Watson, B. Allen, J.A. Grant
A clinical review of return-to-play considerations after anterior
shoulder dislocation
Sports Health, 8 (2016), pp. 336-341, 10.1177/1941738116651956
CrossRef View Record in Scopus Google Scholar

View details

View details

View details

Accuracy and cut-off points of differe…
Brazilian Journal of Physical Therapy, 2021

Purchase PDF

Author Reply to “Regarding ‘What Are…
Arthroscopy: The Journal of Arthroscopic & …

Purchase PDF

Identification of Threshold Pathoanat…
Journal of Shoulder and Elbow Surgery, 2021

Purchase PDF

Citing articles (0)

Journals & Books Register Sign in

a a a

a b c b

d e b

Share Cite

2

11,18,20

20

12,19 9,14,19

12

12

8,11

2,4

13

3

5,10,15,17

Age Height, cm Weight, kg Therapy duration, no. of visits

Anterior Posterior

Timing Mean SE 95% confidence interval

Lower bound Upper bound

Timing Mean SE 95% confidence interval

Lower bound Upper bound

3

3

16

1

6

7

Recommended articles

1 2 Next

Article Metrics

Tweets: 1

Social Media

View details

 Search ScienceDirectDownload PDF

https://s100.copyright.com/AppDispatchServlet?publisherName=ELS&contentID=S1058274621003657&orderBeanReset=true
https://www.sciencedirect.com/science/journal/aip/10582746
https://doi.org/10.1177/0363546516675145
https://www.scopus.com/inward/record.url?eid=2-s2.0-85015944128&partnerID=10&rel=R3.0.0
https://scholar.google.com/scholar_lookup?title=Results%20of%20arthroscopic%20Bankart%20repair%20for%20anterior-inferior%20shoulder%20instability%20at%2013-year%20follow-up&publication_year=2017&author=M.%20Aboalata&author=J.E.%20Plath&author=G.%20Seppel&author=J.%20Juretzko&author=S.%20Vogt&author=A.B.%20Imhoff
https://doi.org/10.1177/1941738116672446
https://www.scopus.com/inward/record.url?eid=2-s2.0-84992738217&partnerID=10&rel=R3.0.0
https://scholar.google.com/scholar_lookup?title=Posterior%20shoulder%20instability&publication_year=2016&author=I.J.%20Antosh&author=J.M.%20Tokish&author=B.D.%20Owens
https://doi.org/10.1177/0363546518819199
https://www.scopus.com/inward/record.url?eid=2-s2.0-85061039916&partnerID=10&rel=R3.0.0
https://scholar.google.com/scholar_lookup?title=A%20prospective%20analysis%20of%20patients%20with%20anterior%20versus%20posterior%20shoulder%20instability%3A%20a%20matched%20cohort%20examination%20and%20surgical%20outcome%20analysis%20of%20200%20patients&publication_year=2019&author=A.S.%20Bernhardson&author=C.P.%20Murphy&author=Z.S.%20Aman&author=R.F.%20LaPrade&author=M.T.%20Provencher
https://www.sciencedirect.com/science/article/pii/S0030589815001571
https://www.sciencedirect.com/science/article/pii/S0030589815001571/pdfft?md5=0602d8a487cab71ffd9a29dfe18e4ef1&pid=1-s2.0-S0030589815001571-main.pdf
https://www.scopus.com/inward/record.url?eid=2-s2.0-84961836160&partnerID=10&rel=R3.0.0
https://scholar.google.com/scholar_lookup?title=Posterior%20shoulder%20instability%20in%20overhead%20athletes&publication_year=2016&author=E.S.%20Chang&author=N.J.%20Greco&author=M.P.%20McClincy&author=J.P.%20Bradley
https://www.scopus.com/inward/record.url?eid=2-s2.0-77957288602&partnerID=10&rel=R3.0.0
https://scholar.google.com/scholar_lookup?title=Return-to-play%20in%20sport%3A%20a%20decision-based%20model&publication_year=2010&author=D.W.%20Creighton&author=I.%20Shrier&author=R.%20Shultz&author=W.H.%20Meeuwisse&author=G.O.%20Matheson
https://www.sciencedirect.com/science/article/pii/S1877056817302323
https://www.sciencedirect.com/science/article/pii/S1877056817302323/pdfft?md5=c335fd876d2fde666be322c21b03e0e3&pid=1-s2.0-S1877056817302323-main.pdf
https://www.scopus.com/inward/record.url?eid=2-s2.0-85029562528&partnerID=10&rel=R3.0.0
https://scholar.google.com/scholar_lookup?title=Posterior%20shoulder%20instability%3A%20prospective%20non-randomised%20comparison%20of%20operative%20and%20non-operative%20treatment%20in%2051%20patients&publication_year=2017&author=E.%20Cruz-Ferreira&author=P.%20Abadie&author=A.%20Godeneche&author=P.%20Mansat&author=P.%20Clavert&author=P.%20Flurin
https://www.sciencedirect.com/science/article/pii/S0749806319306632
https://www.sciencedirect.com/science/article/pii/S0749806319306632/pdfft?md5=975dd45fa68db6892e8cc38afac75e83&pid=1-s2.0-S0749806319306632-main.pdf
https://www.scopus.com/inward/record.url?eid=2-s2.0-85076133949&partnerID=10&rel=R3.0.0
https://scholar.google.com/scholar_lookup?title=Glenoid%20track%20instability%20management%20score%3A%20radiographic%20modification%20of%20the%20Instability%20Severity%20Index%20score&publication_year=2020&author=G.%20Di%20Giacomo&author=L.A.%20Peebles&author=M.%20Pugliese&author=T.J.%20Dekker&author=P.%20Golijanin&author=A.%20Sanchez
https://doi.org/10.1007/s12178-017-9440-5
https://www.scopus.com/inward/record.url?eid=2-s2.0-85032344970&partnerID=10&rel=R3.0.0
https://scholar.google.com/scholar_lookup?title=Return%20to%20sports%20after%20shoulder%20stabilization%20surgery%20for%20anterior%20shoulder%20instability&publication_year=2017&author=M.J.%20Elsenbeck&author=J.F.%20Dickens
https://www.sciencedirect.com/science/article/pii/S0030589819301774
https://www.sciencedirect.com/science/article/pii/S0030589819301774/pdfft?md5=019b090b2035617e6ca112664bc0abfe&pid=1-s2.0-S0030589819301774-main.pdf
https://www.scopus.com/inward/record.url?eid=2-s2.0-85078856991&partnerID=10&rel=R3.0.0
https://scholar.google.com/scholar_lookup?title=Global%20perspectives%20on%20management%20of%20shoulder%20instability%3A%20decision%20making%20and%20treatment&publication_year=2020&author=L.G.M.%20Friedman&author=L.%20Lafosse&author=G.E.%20Garrigues
https://doi.org/10.1007/s00167-015-3979-8
https://www.scopus.com/inward/record.url?eid=2-s2.0-84956898153&partnerID=10&rel=R3.0.0
https://scholar.google.com/scholar_lookup?title=Treatment%20of%20glenohumeral%20instability%20in%20rugby%20players&publication_year=2016&author=L.%20Funk
https://doi.org/10.1007/s12178-017-9432-5
https://www.scopus.com/inward/record.url?eid=2-s2.0-85031920654&partnerID=10&rel=R3.0.0
https://scholar.google.com/scholar_lookup?title=The%20epidemiology%20and%20natural%20history%20of%20anterior%20shoulder%20instability&publication_year=2017&author=J.W.%20Galvin&author=J.J.%20Ernat&author=B.R.%20Waterman&author=M.J.%20Stadecker&author=S.A.%20Parada
https://www.sciencedirect.com/science/article/pii/S1058274618306098
https://www.sciencedirect.com/science/article/pii/S1058274618306098/pdfft?md5=7bdfda128eccda3c7d57b5a24233688d&pid=1-s2.0-S1058274618306098-main.pdf
https://www.scopus.com/inward/record.url?eid=2-s2.0-85055042684&partnerID=10&rel=R3.0.0
https://scholar.google.com/scholar?q=Epidemiology%20of%20the%20Frequency,%20Etiology,%20Direction,%20and%20Severity%20%20system%20for%20classifying%20glenohumeral%20instability
https://doi.org/10.1007/s00590-016-1840-5
https://www.scopus.com/inward/record.url?eid=2-s2.0-84983388735&partnerID=10&rel=R3.0.0
https://scholar.google.com/scholar_lookup?title=Posterior%20shoulder%20fracture-dislocation%3A%20an%20update%20with%20treatment%20algorithm&publication_year=2017&author=Z.T.%20Kokkalis&author=I.D.%20Iliopoulos&author=G.%20Antoniou&author=T.%20Antoniadou&author=A.F.%20Mavrogenis&author=E.%20Panagiotopoulos
https://www.sciencedirect.com/science/article/pii/S1058274619301405
https://www.sciencedirect.com/science/article/pii/S1058274619301405/pdfft?md5=2267a6b9729f7f2f029f01b36ecbea51&pid=1-s2.0-S1058274619301405-main.pdf
https://www.scopus.com/inward/record.url?eid=2-s2.0-85064269517&partnerID=10&rel=R3.0.0
https://scholar.google.com/scholar?q=Sex-related%20differences%20in%20patients%20undergoing%20surgery%20for%20shoulder%20instability:%20a%20Multicenter%20Orthopaedic%20Outcomes%20Network%20%20Shoulder%20Instability%20cohort%20study
https://doi.org/10.1177/0363546504268037
https://www.scopus.com/inward/record.url?eid=2-s2.0-11144318847&partnerID=10&rel=R3.0.0
https://scholar.google.com/scholar_lookup?title=Arthroscopic%20anterior%20shoulder%20stabilization%20of%20collision%20and%20contact%20athletes&publication_year=2005&author=A.D.%20Mazzocca&author=F.M.%20Brown%20Jr.&author=D.S.%20Carreira&author=J.%20Hayden&author=A.A.%20Romeo
https://doi.org/10.1177/0363546505278301
https://www.scopus.com/inward/record.url?eid=2-s2.0-25844438790&partnerID=10&rel=R3.0.0
https://scholar.google.com/scholar_lookup?title=Arthroscopic%20treatment%20of%20posterior%20shoulder%20instability%3A%20results%20in%2033%20patients&publication_year=2005&author=M.T.%20Provencher&author=S.J.%20Bell&author=K.A.%20Menzel&author=T.S.%20Mologne
https://doi.org/10.1177/0363546509357610
https://www.scopus.com/inward/record.url?eid=2-s2.0-77952720352&partnerID=10&rel=R3.0.0
https://scholar.google.com/scholar_lookup?title=Accuracy%20of%20the%20anterior%20apprehension%20test%20as%20a%20predictor%20of%20risk%20for%20redislocation%20after%20a%20first%20traumatic%20shoulder%20dislocation&publication_year=2010&author=O.%20Safran&author=C.%20Milgrom&author=D.R.%20Radeva-Petrova&author=S.%20Jaber&author=A.%20Finestone
https://doi.org/10.1177/0363546519829765
https://www.scopus.com/inward/record.url?eid=2-s2.0-85063050103&partnerID=10&rel=R3.0.0
https://scholar.google.com/scholar_lookup?title=Return%20to%20sport%20as%20an%20outcome%20measure%20for%20shoulder%20instability%3A%20surprising%20findings%20in%20nonoperative%20management%20in%20a%20high%20school%20athlete%20population&publication_year=2019&author=E.%20Shanley&author=C.%20Thigpen&author=J.%20Brooks&author=R.J.%20Hawkins&author=A.%20Momaya&author=A.%20Kwapisz
https://www.sciencedirect.com/science/article/pii/S0894113016302460
https://www.sciencedirect.com/science/article/pii/S0894113016302460/pdfft?md5=949ec328ad55aa5ec26ae69c66cad6b0&pid=1-s2.0-S0894113016302460-main.pdf
https://www.scopus.com/inward/record.url?eid=2-s2.0-85019702480&partnerID=10&rel=R3.0.0
https://scholar.google.com/scholar_lookup?title=Multidirectional%20instability%20of%20the%20glenohumeral%20joint%3A%20etiology%2C%20classification%2C%20assessment%2C%20and%20management&publication_year=2017&author=S.A.%20Warby&author=L.%20Watson&author=J.J.%20Ford&author=A.J.%20Hahne&author=T.%20Pizzari
https://doi.org/10.1177/1941738116651956
https://www.scopus.com/inward/record.url?eid=2-s2.0-84976519539&partnerID=10&rel=R3.0.0
https://scholar.google.com/scholar_lookup?title=A%20clinical%20review%20of%20return-to-play%20considerations%20after%20anterior%20shoulder%20dislocation&publication_year=2016&author=S.%20Watson&author=B.%20Allen&author=J.A.%20Grant
https://www.sciencedirect.com/science/article/pii/S1413355521000253
https://www.sciencedirect.com/science/article/pii/S0749806321002413
https://www.sciencedirect.com/science/article/pii/S1058274621003402
https://www.sciencedirect.com/
https://www.sciencedirect.com/science/article/pii/S1058274621003657/pdfft?md5=a8e03324145ccad5b0239dadef1a1703&pid=1-s2.0-S1058274621003657-main.pdf


CrossRef View Record in Scopus Google Scholar

Institutional review board approval for this project was received from Prisma Health (no.
Pro00054926).

View Abstract

© 2021 Journal of Shoulder and Elbow Surgery Board of Trustees. All rights reserved.

About ScienceDirect Remote access Shopping cart Advertise Contact and support Terms and conditions Privacy policy

We use cookies to help provide and enhance our service and tailor content and ads. By continuing you agree to the use of cookies.
Copyright © 2021 Elsevier B.V. or its licensors or contributors. ScienceDirect ® is a registered trademark of Elsevier B.V.
ScienceDirect ® is a registered trademark of Elsevier B.V.

https://doi.org/10.1177/1941738116651956
https://www.scopus.com/inward/record.url?eid=2-s2.0-84976519539&partnerID=10&rel=R3.0.0
https://scholar.google.com/scholar_lookup?title=A%20clinical%20review%20of%20return-to-play%20considerations%20after%20anterior%20shoulder%20dislocation&publication_year=2016&author=S.%20Watson&author=B.%20Allen&author=J.A.%20Grant
https://www.elsevier.com/solutions/sciencedirect
https://www.sciencedirect.com/customer/authenticate/manra
https://sd-cart.elsevier.com/?
http://elsmediakits.com/
https://service.elsevier.com/app/contact/supporthub/sciencedirect/
https://www.elsevier.com/legal/elsevier-website-terms-and-conditions
https://www.elsevier.com/legal/privacy-policy

