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Abstract Background: There is increased emphasis on
properly allocating healthcare resources to optimize value
within orthopedic surgery. Establishing time to maximal
medical improvement (MMI) can inform clinical decision-
making and practice guidelines. Purpose: We sought (1) to
evaluate the time to MMI as predicted by commonly used
patient-reported outcome measures (PROMs) for evaluation
of shoulder stabilization and (2) to evaluate typical time to
return to sports and employment following surgery.
Methods: A systematic review of the Medline database
was conducted to identify outcome studies reporting sequen-
tial follow-up at multiple time points, up to a minimum of

Level of Evidence: Level IV, systematic review of level I-IV studies
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2 years after shoulder stabilization surgery. The included
studies examined the outcomes of arthroscopic or open
surgical techniques on anterior instability. Clinically signif-
icant improvements were evaluated utilizing the minimal
clinically important difference specific to each PROM. Sec-
ondary outcomes included range of motion, return to sport/
work, and recurrent instability. Results: Ten studies com-
prising 590 surgically managed cases of anterior shoulder
instability were included (78% arthroscopic, 22% open).
Clinically significant improvements in PROMs were
achieved up to 1 year post-operatively for Rowe, Western
Ontario Instability Index (WOSI), American Shoulder and
Elbow Surgeons (ASES), and Simple Shoulder Test (SST)
scores. For the three most utilized tools (Rowe, WOSI,
ASES), the majority of improvement occurred in the first 6
post-operative months. Clinically significant improvements
in Constant Score and Oxford Shoulder Instability Score
(OSIS) were achieved up to 6 months and 2 years after
surgery, respectively. No clinically significant improve-
ments were achieved on the Disabilities of the Arm, Shoul-
der, and Hand (DASH) tool. Conclusion: Maximal medical
improvement as determined by commonly utilized PROMs
occurs by 1 year after operative management of anterior
shoulder instability. The DASH tool does not appear to
demonstrate a reliable time frame for clinically significant
outcome improvement.

Keywords shoulder dislocation - shoulder stabilization -
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Introduction

Healthcare expenditures in the USA are projected to grow at
5.5% per year until 2026, reaching 19.7% of gross domestic
product by that time [9]. Sustainable healthcare delivery has
therefore become a key issue, with particular focus on


http://crossmark.crossref.org/dialog/?doi=10.1007/s11420-020-09773-5&domain=pdf
http://orcid.org/0000-0002-7245-578X
https://doi.org/10.1007/s11420-020-09773-5

HSSJ (2020) 16 (Suppl 2):8534-S543

maximizing health outcomes achieved per dollar of cost [7,
37]. In the realm of orthopedic sports medicine, these
“health outcomes” refer most often to decreased pain, in-
creased function, and improved quality of life, all of which
are commonly assessed via patient-reported outcome mea-
sures (PROMs) [10, 16, 43, 45]. An important metric in
interpreting PROM s is the minimal clinically important dif-
ference (MCID). This value quantifies the smallest change
in a given score that patients perceive as beneficial, regard-
less of whether or not that change is statistically significant
[21]. The concept of MCID has been used to establish a
timeline until post-operative maximal medical improvement
(MMI), or the state when improvement has plateaued, fol-
lowing a number of common ambulatory orthopedic proce-
dures [2, 42, 56]. This knowledge assists clinicians in
regulating patients’ post-operative expectations, defining
an adequate time for follow-up, and reporting outcomes at
clinically relevant intervals while avoiding unnecessary
visits.

Orthopedic surgery has been documented as a significant
contributor to healthcare expenditures [7, 47]. Glenohumeral
instability represents one important subset of that burden
[54], and stabilization procedures have a high national inci-
dence at approximately seven per 100,000 person-years
[15]. The two mainstays of operative treatment for shoulder
instability are soft-tissue reconstruction of the capsulolabral
complex, known as Bankart repair, and the Latarjet proce-
dure, which involves coracoid bone transfer to augment a
deficient glenoid. While both procedures can be effective,
depending on the clinical scenario [4, 22, 55], no study to
date has investigated maximal medical improvement in these
high-volume surgeries.

The primary goal of this study was to evaluate the time to
MMI as predicted by commonly used patient-reported out-
come measures (PROMs) for evaluation of shoulder stabili-
zation; the secondary goal was to evaluate typical time to
return to sports and employment following surgery. We
hypothesized that patients would perceive improvements in
functional status up to 1 year post-operatively but not
beyond.

Materials and Methods

In July 2019, a systematic review of the Medline database
was performed using the PubMed interface. The following
search terms were used: “((((((WOSI) OR Rowe) OR OSIS)
OR Oxford) OR Western Ontario)) AND ((((shoulder stabi-
lization) OR shoulder instability) OR shoulder dislocation)
OR shoulder subluxation).” This query returned a total of
870 results. The Preferred Reporting Items for Systematic
Reviews and Meta-Analyses (PRISMA) guidelines were
followed, and a PRISMA flow diagram was utilized
(Fig. 1). The titles and abstracts of the initially identified
articles were screened by two independent reviewers
(blinded to reviewers). Full-text review was conducted if
(1) the language of publication was English, (2) shoulder
stabilization was the primary procedure, (3) the title or
abstract mentioned the collection of any clinical outcome
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at 2-year follow-up or longer, or (4) there was ambiguity
regarding outcome reporting. The citations of these articles
were also reviewed to identify studies that may not have
been captured by the initial search. Upon full-text review,
studies were included in this investigation if PROMs were
reported at 2 years post-operatively, as well as at least one
additional time point prior to 2 years. Articles satisfying this
condition and reporting outcome measures at additional time
points beyond 2 years were also included. Studies were
excluded if they reported on revision shoulder stabilization
procedures, reported outcomes at only a single post-
operative time point, or did not report outcomes at 2 years
post-operatively.

Data extracted from the selected studies included publi-
cation information, details of study design, patient demo-
graphics, details of surgical intervention, concomitant
injuries, incidence of post-operative complications, and all
available patient-reported outcome measures. PROMs that
were reported included the following scores: Rowe Score;
Western Ontario Shoulder Instability Index (WOSI); Oxford
Shoulder Instability Score (OSIS); American Shoulder and
Elbow Surgeons Standardized Shoulder Score (ASES); Con-
stant Shoulder Score; Simple Shoulder Test (SST) Score;
Disabilities of the Arm, Shoulder, and Hand (DASH) Score
and its short form quick-DASH (qDASH) Score; University
of California—Los Angeles Shoulder Score (UCLA);
Walch—Duplay Score; Single Assessment Numeric Evalua-
tion (SANE); and Short Form Health Survey-12 (SF-12),
physical and mental scores. Range of motion (ROM),
strength, and return to sport/work (RTS/RTW) data were
also extracted when available.

Data Analysis

Data were aggregated and analyzed separately for each
measure using techniques previously described to establish
time to MMI after rotator cuff repair, anterior cruciate liga-
ment reconstruction, and total shoulder arthroplasty [2, 42,
56]. In brief, reported mean scores were pooled from includ-
ed studies, and weighted mean and standard deviation were
calculated. Clinical outcomes were then compared at the
following intervals to quantify the degree of improvement:
pre-operative to 6 weeks (or the first time point available in
the case of unavailable 6 week data), 6 weeks to 3 months,
6 weeks to 6 months, 3 months to 6 months, 3 months to
1 year, 6 months to 1 year, 6 months to 2 years, and 1 year to
2 years. Additionally, if an included study reported a PROM
at only two time points, that metric was not included in data
analysis. As noted above, non-consecutive intervals were
compared to fully elucidate the time of MMI.

For measures that have established MCID values, a
clinically significant improvement was defined as a change
in mean outcome score that significantly exceeded the
MCID specific to that measure (P < .05). The MCID values
utilized in data analysis were as follows: Rowe Score, 9.7
[38]; WOSI, 10.5 [48, 53]; OSIS, 6.0 [51]; ASES, 6.4 [35,
44]; Constant Score, 10.4 [53]; SST, 2.2 [52]; and DASH,
10.2 [44]. Two outcome measures (WOSI and DASH) had
multiple reported MCID values in the literature. In the case



S536

HSSJ (2020) 16 (Suppl 2):S534-S543

Records identified through
database searching
(N=870)

Additional records identified
through other sources

(N=0)

(N =866)

Records after duplicates removed

v

and abstract review
(N =866)

Records screened by title

Records excluded
(N =499)

A4

v

Exclusions for:

Articles assessed for

(N =367)

eligibility by full-text review

Failure to meet inclusion &

—| exclusion criteria (N =351)

Insufficient or unavailable data

A4

(N=6)

Studies included in
qualitative synthesis
(N=10)

No further exclusions
(N=0)

v

Studies included in

(N=10)

quantitative synthesis

Fig. 1. PRISMA flow diagram detailing inclusion process for this systematic review.

of WOSI, two authors [48, 53] have reported an MCID of
220/2100 points, or 10.5%, while another investigation [51]
has reported an MCID of 14%. For the DASH tool, the
MCID has been reported as 10.2, 10.8, and 12.4 by three
independent investigations [14, 44, 52]. In these cases, the
smallest reported MCID was used for analysis, as this meth-
odology is consistent with the definition of MCID originally
described by Jaeschke et al., as “the smallest difference in
score [...] which patients perceive as beneficial” [21]. Fur-
thermore, as described by Agarwalla et al. and Puzzitiello
et al., the use of the smallest available MCID allows for the
greatest degree of sensitivity in detecting a significant
change in an outcome measure [2, 42].

Clinical significance could not be established for
PROMSs without previously reported MCIDs for shoulder
pathology (UCLA, Walch—Duplay, SANE, and SF-12
scores). For these measures, data was pooled by the same
methods as for the other PROMs. However, differences in
mean outcome scores were evaluated at the aforementioned
intervals without any consideration of MCID. While
shoulder-specific MCIDs have been published for the
quick-DASH tool [14, 52], this measure was reported by
only a single study, at only two time points. Therefore,
gDASH was not considered for data analysis.

Statistical Analysis

All statistical analysis was performed utilizing Excel 365
(Microsoft, Seattle, WA, USA). Student’s ¢ tests were used
to determine levels of significance for comparisons of
PROMs between time points for all analyzed scores
(P <.05). The point of MMI was determined by identifying
the latest time point at which such a clinically significant
improvement occurred and after which further clinically
significant improvement was not detected. For objective
clinical outcomes including range of motion, strength,
RTS/RTW, and post-operative complications, inconsistent
techniques for measurement and reporting precluded pooled
statistical analysis. Therefore, these results are presented
descriptively.

Results

Ten unique studies satisfied inclusion criteria for this review
(Table 1). All studies were on anterior shoulder instability.
Seven of these (70%) excluded patients with concomitant
rotator cuff tears, and the remaining three studies (30%)
made no mention of rotator cuff pathology. All studies were
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Table 1 Characteristics of included studies
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Author Year Study design® LOE®
Edouard [12] 2010 Case series v
Fakih [13] 2016 Cohort study I
Gigis [18] 2014 Cohort study I
Kemp [25] 2012 Case series v
Koyonos [28] 2016 Cohort study I
McRae [34] 2016 RCT II
Mohtadi [36] 2014 RCT I
Potzl [41] 2003 Case series v
Saier [46] 2017 Case series I
Vadala [50] 2017 Case series v

LOE level of evidence, RCT randomized controlled trial
“ All studies were designed as prospective investigations

Y LOE is presented as reported by the study, or if not reported, as determined by the guidelines of the Oxford Centre for Evidence-Based Medicine

prospective in nature. The average time of final follow-up
was 2.3 £0.6 years, and outcomes were reported at an aver-
age of 4.5 £ 1.1 distinct follow-up time points per study. The
mean number of distinct PROMSs reported per study was 2.8
+1.8. Overall, the included studies comprised 616 patients
who underwent shoulder stabilization surgery, two of whom
had bilateral procedures. Of these 618 surgical shoulders,
590 were included in data reporting by the individual inves-
tigations (Table 2).

The Rowe and WOSI scores were reported by five and
six studies, respectively, while other measures were avail-
able from three or fewer studies each. The greatest number
of patients was evaluated by use of WOSI (n =385), ASES
(n=327), and Rowe (n=201) scores. Results of interval
PROM changes for all measures with reported MCIDs are
displayed in Table 3. The latest time point of significant
clinical improvement was at 1 year post-operatively for the
majority of measures, including Rowe, WOSI, ASES, and
SST scores. The majority of improvement in Rowe, WOSI,
and ASES appears to occur in the first 6 post-operative

Table 2 Study characteristics and patient demographics

Level of evidence (n = 10 studies)

I 1 (10%)
I 4 (40%)
I 1 (10%)
v 4 (40%)
Mean age (years) 26.27+3.17
Males 458 (78%)*
Females 130 (22%)*
Mean follow-up (years) 2.3+0.6
Arthroscopic surgery 461 (78%)
Open surgery 129 (22%)
Bankart repair (n = 546, 92.5%)
Isolated 438 (80%)
+ Capsulorrhaphy 44 (8%)
+ Capsular plication 32 (6%)
+ Remplissage 32 (6%)
Latarjet procedure (n =44, 7.5%)
Isolated 44 (100%)
Concomitant SLAP lesion (n =250) 59 (24%)

“Two patients of unspecified gender had bilateral procedures; total
n=>590

months; the 3-month-to-1-year interval was clinically signif-
icant while the 6-month-to-1-year interval was not. OSIS
demonstrated a clinically significant increase as late as
2 years post-operatively; however, the increase from 1 to
2 years was not significant. The Constant Score significantly
improved from pre-operative to 6 months, but not beyond
this point. The DASH tool, reported by only a single study,
did not demonstrate clinically significant improvements at
either of the two intervals available for evaluation. On the
basis of these cumulative findings, MMI following shoulder
stabilization surgery was determined to occur at 1 year post-
operatively.

Measures without established MCID values were used in
fewer than 60 patients each. Interval improvements in these
PROMs are displayed in Table 4. The UCLA Score demon-
strated statistically significant improvements at all analyzed
intervals up to 2 years post-operatively. The latest time point
for statistically significant improvement for the Walch—
Duplay, SANE, SF-12 physical, and SF-12 mental scores
was 6 months, 2 years, 1 year, and 3 months, respectively.

Trends in all PROMSs over time are displayed in Fig. 2 as
a percentage of the maximum possible score. Other than the
Short Form tools, all scores demonstrate a decrease in the
rate of improvement after the 6-month time point. However,
the Short Form surveys are designed such that linear trans-
formation of scores results in a mean of 50+ 10 based on
national population data [49], which is consistent with the
results of the present investigation. Only two studies report-
ed any PROM after 2 years post-operatively. Gigis et al. and
Potzl et al. both reported the Rowe Score at 3 years, as 87
and 92, respectively. When this 3-year data was pooled and
the 2-year to 3-year interval was analyzed by the previously
described methods, the difference in mean score was not
clinically significant (AMean=—0.03, P >.999).

Edouard et al. [12] was the only author to report detailed
strength data. In their cohort of 20 Latarjet patients, they
found a significant decrease in strength of internal and
external rotation (ER) at 3 months post-operatively, when
compared to pre-operative scores, as well as 6 and 21 months
post-operatively (all P <.05).

Range of motion (ROM) before and after surgery was
reported by four included investigations. Fakih et al. [13]
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Fig. 2. Trends in clinical outcome scores (a) with and (b) without
established MCIDs. WOSI Western Ontario Shoulder Instability Index,
OSIS Oxford Shoulder Instability Score, ASES American Shoulder and
Elbow Surgeon Score, SS7 Simple Shoulder Test, DASH Disabilities of
the Arm, Shoulder, and Hand, UCLA University of California—Los
Angeles Shoulder Score, SANE Single Assessment Numeric Evalua-
tion, SF-12 Short Form Health Survey-12. *Lower score on DASH
indicates better patient status. This scale was reversed, to display post-
operative improvement.

reported a mean ER deficit of 9 to 10° vs. the contralateral
shoulder (P <.0001) 2 years following Bankart repair with
remplissage. In a study on 85 open Bankart repairs, Potzl
et al. [41] reported nine instances of deficit in ER 3 years
post-operatively (10.6%), seven of which were 10° or great-
er. Vadala et al. [50] found that all 24 of their Latarjet
patients experienced full post-operative recovery of ROM
in abduction, flexion, and internal rotation. However, there
was a mean deficit of 7° in ER, which the authors postulated
was due to the intra-operative vertical tenotomy of the

HSSJ (2020) 16 (Suppl 2):S534-S543

subscapularis. Finally, in a randomized trial comparing open
vs. arthroscopic Bankart repair, Mohtadi et al. [36] found
that ROM was equivalent in the two groups at 2 years post-
operatively.

Data on return to sport/work (RTS/RTW) was avail-
able from six studies in total. Four of these [13, 18, 41,
50] reported RTS at the pre-operative level, which oc-
curred in 68 of 90 patients (75.6%). Rate of RTS in the
individual studies ranged from 66.7 to 92.6%. A few
included investigations provided additional detail regard-
ing the intensity of these sports. Fakih et al. [13] reported
RTS in 15 of their 22 patients at the pre-operative level,
but that only two of these patients returned to contact
sports. Gigis et al. [18] reported RTS in 25 of 27 patients
at the pre-operative level, nine to contact sports. Potzl
et al. [41] did not report on contact vs. non-contact sports
but did state that of 17 high-level overhead athletes, 12
continued at the same or higher level. Additionally, Saier
et al. [46] reported that mean time to RTW was 2.0+
1.9 months in their analysis of 44 arthroscopic Bankart
repairs. The authors stratified this result by level of phys-
icality of occupation and found that RTW occurred at 3.1
+2.4 and 1.3£0.9 months in cases of heavy and light
physical workload, respectively (P =.002). Lastly,
Edouard et al. [12] analyzed the RTS item of the
Walch—Duplay Score independently of other measures
and found a significant increase in score from 3 to
6 months post-operatively (P <.05) but not at other
follow-up intervals.

All ten included studies reported on rates of post-
operative instability. In total, data was available for 558
patients, 77 of whom experienced at least one re-
dislocation or multiple re-subluxations (13.8%). The rate
of recurrent instability ranged from 0% in a 24-patient
Latarjet cohort [50] to 23% in an 87-patient cohort of ar-
throscopic Bankart repairs [36]. Due to heterogeneity in
reporting, it was not possible to calculate the mean latency
to post-operative instability events. However, five studies
explicitly commented on this parameter (Table 5).

Table 5 Timing of post-operative instability events

Author Recurrent instability, Timing of events
n (%)
Fakih[13] 2/32 (6.3) Mean: 17 £+ 1.4 months
Gigis[18] 5/38 (13.2) Post-op year 1: 0 (0%)
Post-op year 2: 2 (40%)
Post-op year 3: 3 (60%)
Koyonos[28] 6/28 (21.4) Post-op year 1: 3 (50%)
Post-op year 2: 3 (50%)
PotzI[41]* 9/85 (10.6) Post-op year 1: 3 (33%)
Post-op year 2: 3 (33%)
Post-op year 7: 1 (11%)
Saier[46] 2/50 (4.0) > 6 months post-op: 2 (100%)

“Potzl et al. did not report timing for 2 patients experiencing re-
subluxations
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Discussion

This review established that patients achieve MMI by 1 year
following operative management of anterior shoulder instabili-
ty, confirming our hypothesis. Interval analysis revealed that the
majority of this improvement occurs within the first 6 post-
operative months. Additionally, for the vast majority of ana-
lyzed PROMs, rate of absolute improvement decreases after this
time point. Secondary outcome analysis demonstrated that there
may be a post-operative deficit in external rotation of 7 to 11°
and that RTS and recurrent instability occurred in 75% and 14%
of cases, respectively.

This study is not without limitations. The included articles
were heterogeneous in their consideration of concomitant
injuries and procedural technique. However, accompanying
injuries are common in cases of instability [3, 8] and this
breadth may ultimately increase the generalizability of our
findings. We included both arthroscopic and open procedures
and both Bankart and Latarjet techniques, which provided a
broad overview of treatments for shoulder instability, but the
time to MMI may be different among these options. Addition-
ally, this review included only two randomized controlled
trials, although all studies were designed as prospective inves-
tigations, and all analyzed data was collected prospectively,
tempering this potential weakness and lending validity to the
primary conclusions. Furthermore, data on subjective outcome
measures was not available in any study at the 9-month time
point. Given the analysis above, this interval is relevant in the
recovery of operatively managed instability patients. Consid-
eration of 9-month data could further inform the most effica-
cious timeline for follow-up and maximal medical
improvement. Lastly, analysis of secondary outcomes includ-
ing range of motion, return to sport/work, and recurrent insta-
bility was relatively limited by sparse data and various
reporting methodologies. This includes a lack of detailed
reporting on complication rates other than post-operative in-
stability, which may be different among the various included
procedural techniques (open vs. arthroscopic, Bankart vs.
Latarjet).

Our determination of MMI at 1 year post-operatively
was largely based on data from the WOSI, Rowe, and ASES
measures, which all demonstrated clinical improvement up
to, but not beyond, 1 year post-operatively. These measures
were the most utilized of all available PROMs in terms of
number of patients evaluated, indicating maximal power
from the available data. Furthermore, the credibility of these
tools has been thoroughly investigated in the shoulder sur-
gery literature. Multiple authors have noted that WOSI was
developed specifically to assess shoulder stability, and as
such demonstrates the strongest psychometric properties
(intra-class correlation coefficient (ICC) 0.87-0.98; effect
size 1.67) and has been subject to the most rigorous valida-
tion testing [26, 53]. Therefore, it is regarded as the gold
standard of instability evaluation [6, 51, 53] and is the
PROM most suited for determination of MMI in this cir-
cumstance. Though ASES is not specific for instability, it
has been validated for this application. Kocher et al. report
acceptable test—retest reliability (ICC 0.94), internal consis-
tency (Cronbach’s a 0.61), floor/ceiling effects (0 and 1.3%,
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respectively), and responsiveness to change (standardized
response mean 0.93) [27]. The Rowe Score was developed
with older methodology than other PROMs, but it remains
the most commonly utilized shoulder score for instability
and demonstrates fair reliability (ICC 0.7) and very good
responsiveness (effect size 1.2) [53]. Taken together, this
information instills a high degree of confidence in the con-
clusions of the present investigation.

Of note, our analysis also showed that SST demonstrated
clinically significant improvements up to 1 year post-opera-
tively, but this result has limited value given SST’s well-
documented shortcomings in instability evaluation [6, 19,
53]. Similarly, the Constant Score, which demonstrated clin-
ically significant improvements up to six months post-oper-
atively, is known to provide a poor assessment of stability
[11, 26, 53]. Regarding the remaining PROMs with
established MCID values, significant improvements in OSIS
occurred up to 2 years post-operatively. However, the in-
crease from 1 to 2 years was not significant, and it appears
that the majority of improvement occurs prior to 1 year post-
operatively. Moreover, this measure was available from only
77 patients across two studies, limiting the reliability of this
analysis to some degree. Lastly, we were unable to deter-
mine MMI based on the DASH tool, as no clinically signif-
icant improvements were achieved. This may be a result of
sparse data, as DASH data was available for only 24 patients
from a single study. All PROMs without established MCIDs
were utilized in fewer than 60 patients, and interpretation of
these results is similarly limited. In addition, statistically
significant changes in outcome scores may or may not be
clinically meaningful [23]. Future research on these outcome
measures, including establishment of MCID values, is need-
ed to provide clinicians context for interpretation of post-
operative results.

In 2010, Porter et al. criticized the current framework for
evaluating value across all healthcare fields. They contended
that the most impactful method for appraising efficiency
involves measuring cost throughout the relevant care cycle
and weighing this burden against appreciable outcomes [40].
Other authors also contend that accurate, valid reporting of
outcomes is central to ensuring quality and value in ortho-
pedic care [33]. To that end, our systematic review provides
a meaningful time frame for providers and stakeholders to
optimize value following operative anterior shoulder stabili-
zation. Follow-up after the time of MMI at 1 year post-
operatively may be on the wrong end of this cost-benefit
analysis. As the majority of improvement appears to occur
within the first 6 post-operative months, this may be the time
frame best suited for concentrating strained healthcare re-
sources in the majority of cases.

However, continued follow-up may be warranted in pa-
tients at high risk of post-operative recurrence. Several stud-
ies included in this review (Table 5) as well as other
investigations [5, 24] have reported that recurrent instability
may occur at greater than 1 year post-operatively. The
Instability Severity Index Score (ISIS) is one tool that can
be utilized pre-operatively to identify high-risk patients.
Loppini et al. recently found that patients with pre-
operative ISIS of 4 to 6 points were at double the risk of
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recurrence patients with ISIS 3 points or lower (hazard ratio
[HR]=2.43,95% CI 1.38-4.28, P =.002), and patients with
ISIS of more than 6 points were at nine times greater risk of
recurrence (HR =9.42, 95% CI 5.20-17.7, P <.001) [31].
Other risk factors for post-operative failure include more
than one pre-operative dislocation event [17], off-track
Hill-Sachs lesions [30], and more than 6-month latency
between original dislocation and surgery [30]. Moreover, it
may be particularly prudent of orthopedic providers to con-
centrate post-operative resources on these patients; Makhni
et al. found that early surgical intervention with arthroscopic
revision (incremental cost-effectiveness ratio [ICEFR] =
3082) or Latarjet procedure (ICEFR=1141) is cost-
effective versus prolonged conservative management [32].
Therefore, pre-operative identification of high-risk patients,
in conjunction with the MMI timeline established by this
review, can aid providers in setting appropriate follow-up
schedules that optimize value. Future high LOE investiga-
tions on the timing of post-operative recurrent instability
would further inform clinical decision-making.

With regard to RTS following shoulder stabilization
surgery, timing varies by operative technique. Recent re-
views and meta-analyses have found that RTS time ranges
from approximately 5 months following Latarjet to 8 months
following open Bankart repair. Moreover, these investiga-
tions concluded that 65 to 97.5% of operatively managed
instability patients return to sports at the pre-injury level [1,
20]. While RTW has not been as thoroughly investigated,
existing literature clearly indicates that RTW occurs prior to
RTS [4, 29], which is consistent with our findings. There-
fore, based on the 1-year point of MMI, it is probable that
the majority of patients will continue to experience subjec-
tive clinical improvements even after RTS or RTW. In this
way, providers can utilize the time frame of MMI to set
appropriate post-operative expectations to patients. Ensuring
physician—patient congruence with accurate and informed
counseling is of particular importance in cases of operative
shoulder stabilization, as patients have particularly high pre-
operative expectations [39].

In conclusion, on the basis of reliable PROMs, this
review establishes that maximal medical improvement oc-
curs at 1 year following operative management of anterior
shoulder instability. This provides a concrete and substantial
frame of reference for providers and stakeholders to estab-
lish appropriate patient expectations and maximize value in
post-operative follow-up.
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